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Fabricating Tungsten 
to Closer Tolerances 


New machining technique developed at the Philips 
Laboratories. Inc., Irvington, N. Y., makes it possible 
to machine tungsten metal to tolerances comparable to 
those normally attained with steel and brass. Ordinary 
metal-working machines are employed. . . . Tubing has 
been fabricated with an OD of 0.066 in. +0.0005 and 
ID of 0.060 in. 0.001. An 0-80 tungsten screw 1144 in. 
long has been fabricated with a 0.025-in. hole drilled 
throughout its entire length. 


The method has been applied to the company’s 
tungsten L-cathodes and further uses are seen in elec- 
tron tube production and in the design and fabrica- 
tion of parts required to serve at elevated temperature 
in reducing or inert atmospheres or under vacuum. 


0 


Lubricated Teflon 
Extrusion Materials 


Polytetrafluoroethylene (Teflon) resins in the form of 
colloidal aqueous dispersions when mixed with organic 
lubricants produce coagulated compositions that can be 
extruded at temperatures below the sintering temperatures 
of the polymer. Applications are being developed for: wire 
insulation, tapes or films, rods, tubing, and filaments. As 
lubricants, various alcohols. esters, hydrocarbons, chlori- 
nated hydrocarbons, and silicones have been found ef- 
fective. 

As reported by John F. Lontz of Du Pont’s Polychem- 
icals Department at the 75th Annual Meeting of the 
American Chemical Society, the lubricated mixtures are 
extruded below the transition temperature of the polymer 
(327 C) and the lubricant is later removed from the ex- 
truded part either by solvent extraction or by volatiliza- 
tion. Final step is to fuse the lubricant-free extrusion in 
an oven above the sintering temperature of the’ polymer. 
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Washing Machine 
Research Program 


Add to the worries of the washing-machine design en- 


gineer the type of synthetic detergent which may be used 


by the housewife! 


6 





\ Some of these detergents have 
“degreasing” effects on certain materials used in the 
construction of the washers, leaving them susceptible to 
corrosion. This has made it necessary to redesign com- 


HORIZONS 


ponents and respecify materials. However. the problem is 
being steadily licked by means of a cooperative research 
program sponsored by detergent producers and by the 
American Home Laundry Manufacturers’ Association. . . . 
Progress note: Introduction of inhibitors into detergent 
formulations has already reduced the objectionable corro- 
sive effects. Similar problems have arisen in the 
design of drycleaning equipment (see page 86 of this 
issue }). 


High-Grade Battery-Type 
Manganese- Dioxide Ore 


Assurance of reliable and sufficient supplies of basic 
materials may be the limiting factor in a research and 
development program in components. . . . Case in point 
is the manganese-dioxide dry battery successfully devel- 
oped through the Signal Corps and now being used in 
some one-thousand military applications. Prime source 
of the high-grade manganese dioxide needed is the far- 
off African Gold Coast. . . . To overcome this problem, 
Signal Corps-sponsored research plus internal SCEL 
investigations have succeeded in developing a process by 
which the abundant, but normally low-grade, domestic 
ores could be improved in quality. 


The high-quality battery-grade manganese dioxide 
so developed from domestic ores is not only equal 
to the best African material but is actually superior. 
. . » Following pilot-plant operation, an “industrial 
mobilization contract” has since been awarded on a 
production-line basis. 


Large-part applications for polytrifluorochloroethy- 
lene are illustrated by a 45-in. solid disk fabricated 
from M. W. Kellogg’s Kel-F by the U.S. Gasket Com- 
pany’s Fluorocarbon Products Div., Camden, N. J. 
.-- Some 600 of these disks were made for a chemical 
plant. Each weighs 16 Ib., is 0.125 in. thick and is 
held to a tolerance of +0.005 in. 


CT) 
Aluminum Conductors 


for Wiring Harnesses? 


Several manufacturers of wiring harnesses for automo- 
tive use are understood to have swung over to aluminum 
conductors as a replacement for copper but it has been 
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Potentiometer precision—where it counts! 


Engineers at Servomechanisms, Inc., needed control 
components that would go hand-in-hand with the ex- 
tremely high accuracy they designed into this computer 
for a radar-gunfire control system. Two 3-gang Fairchild 


precision potentiometers are used for two principal 


reasons — 


1. they have extremely high functional accuracy, and 


HOW PRECISION IS BUILT INTO 
FAIRCHILD POTENTIOMETERS 


1. The shaft is centerless-ground from 
stainless steel to a tolerance of +0.0000, 
0.0002 in. which together with pre- 
cision-bored bearings results in radial 
shaft play of less than 0.0009 in. 


2. The mounting plate has all critical 
surfaces accurately machined at one set- 
ting to insure shaft-to-mounting square- 
ness of 0.001 in/in. and concentricity of 
shaft to pilot bushing within 0.001 in. 


2. their precision mechanical design eliminates back- 
lash and binding which would cause serious errors 


in the computing system. 


These potentiometers are driven through 72-pitch stain- 


less-steel gears. Fairchild potentiometers depend on 


more than just accurate windings for precision. For 





details see below. 


3. The housing is precision-machined 
from aluminum bar stock. Close toler- 
ance of this construction permits ganging 
up to 20 units on a single shaft with- 
out eccentricity of the center cup, even 
though only two bearings are used for the 
entire gang. 


4. The windings are custom-made by an 
exclusive technique. Guaranteed accu- 
racy of linear windings in the types illus- 
trated is 0.5%; non-linear 1.0%. Higher 
accuracies (to 0.05%) are available in 
other types. Guaranteed service life is 
1,000,000 cycles. 











DO YOU NEED THIS KIND OF PRECISION? Fairchild Sample 
Laboratory engineers are available to help on special poten- 
tiometer problems. To get the benefit of their knowledge and 
experience write today, giving complete details, to Fairchild 
Camera and Instrument Corporation, 88-06 Van Wyck Boule- 
vard, Jamaica 1, New York, Department 140-24L. 
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difficult to pin down actual production-line applications. 
.. « Most likely both wire manufacturers and automobile 
producers are still doing a considerable amount of re- 
search, development and field testing. . . At least one big 
car producer says that the tests are incomplete and there- 
fore no conclusive decisions have been made. 


In another field, however, aluminum has been 
definitely substituted for copper. ... In its annual 
report of engineering and research developments, 
General Electric states that motors for wringer-type 
washing machines now have aluminum windings. 


Oo 


Fungus-Control Coating for 
Instrument Maintenance 


A fungistatic coating consisting of 7 parts beeswax, 2 
parts petroleum jelly, and 1 part of a mercuric com- 
pound has been used by the instrument repair branch 
of Inter-American Geodetic Survey, Balboa, Canal Zone 
for protection of precision instruments used in damp and 
humid climate. The coating is applied hot to all com- 
ponents and elements of an instrument (flanges, screw 
holes, joints, etc.) prior to final assembly. Surplus coat- 
ing is wiped off and a final coat of lacquer applied. 


Theodolites treated with this coating have been 
put to an evaluation test in the Panama jungles dur- 
ing a 9-month rainy season and none has been per- 
meated with fungus growth. . .. With the protective 
compounds used previously, instruments are said to 
have evidenced signs of fungus growth within 90 
days. 
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Line-Frequency and 
Voltage Stabilizers 


Servomechanism studies by the Radio & Electrical En- 
gineering Division, National Research Council of Can- 
ada, has resulted in two electromechanical stabilizers 
with these characteristics: The first is an a-c line-voltage 
stabilizer featuring an unusually short response time of 
0.1 sec attained through adaption of a d’Arsonval-type of 
meter movement to a power drive for a variable trans- 
former. Rating is 3 kva, regulated to 0.1 per cent for 
line-voltage variations of +10 per cent. Wave form is 
negligible. 


The second project is an a-c line-frequency stabili- 
zer in which frequency correction is accomplished by 
shaft rotation of a wound-rotor induction motor. Rota- 
tion is produced by a thyratron-controlled d-c motor 
which automatically synchronizes output frequency 
with that of a crystal-controlled oscillator. 
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Potential Industrial Use 
for Fission Waste Products 


Industrial demand for fission products (a large source 
of low-cost radiation) is potentially large, according to 
the Stanford Research Institute which has just completed 
a techno-economic survey for the Atomic Energy Com- 
mission. . . . Commercially feasible industrial applica- 
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tions (among others) are seen for the activation of 
phosphors for self-luminescent signs and markers: static 
eliminators for various industrial equipments and proc- 
esses; reduction of starting-voltage requirements in flu- 
orescent light tubes; and in process-control instruments 
that incorporate a source of radiation. 


This study also indicates that fission-product gam- 
ma rays may be more economical for similar uses 
than machine sources of X-rays and more efficient 


for certain purposes than machine sources of cathode 
rays. 
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High Resistance 
to Corona Effects 


Silicone rubber’s excellent resistance to corona has 
been established in a research program by General Elec- 
tric. High-voltage ionization tests with sharp-edged elec- 
trodes under alternating-voltage stresses of 194-kv peak 
per centimeter over a temperature range from room tem- 
perature to 170 C are reported as having established 
superiority of this material compared to hydrocarbon in- 
sulation, such as natural and butyl rubber. 
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Originating in Europe, now being introduced into 
this country, an electric-spark cutting device is able 
to machine extremely hard metals and alloys. .. . 
The method (described at the Winter Meeting of the 
AIEE) can be set up on an automatic basis and car 
be applied also to intricate shapes. . . . Essentially it 
provides for a succession of high-current sparks to 
pass between the work piece and an electrode. 


O 


More AEC Patents 
for Public Use 


New batch of 30 patents released by the Atomic Energy 
Commission for non-exclusive, royalty-free licensing in- 
cludes the following: Patent No. 2,576,661 relates to a 
pulse-shaping circuit particularly adaptable for photo- 
multiplier tubes in scintillation counting. Positive feed- 
back is used to discharge interelectrode and distributed 
capacitance and a square wave is formed in response to 
a sharply rising pulse having a trailing decay time. . 
Patent No. 2,579,231 applies to an electromagnetically 
operated counter with very little moment of inertia and 
low friction loss. Electrical impulse produces unidirec- 
tional, stepwise rotation of a counting shaft. Simplicity 
and reliability were design objectves. . . . Patent No. 
2.579.235 describes an improved polyphase low-voltage 
high-current rectifier system designed for easy control and 
regulation by a negative feedback connection. 


D 


Exploratory research of vanadium-base alloys is 
being sponsored by the Air Force at the Armour 
Research Foundation. . . . Although impure metallic 
vanadium has been available for many years, high- 
purity ductile metal is a newcomer. . . . Literature is 
relatively bare of property data for vanadium-base 
alloys. 


—A. E. J. 
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More Guns, Less Butter 


EFENSE Mobilizer Wilson's fourth 
D report to the President the first 
of the year reported military production 
on a rapidly ascending scale, and pre- 
dicted the leveling off point would be 
reached by the end of 1952. One of the 
problems is the vastly increased com- 
plexity of present weapons and aircraft— 
72,000 parts for a B-47 which contains 
over 1500 electron tubes and requires 40 
miles of wiring compared with 10 miles 
for the B-29. To produce planes like these 
on a volume basis is by far the most diffi- 
cult and precise mass production job ever 
tackled. 

Elements of the basic economy have 
been expanded to permit concurrent 
civilian production. The steel industry is 
now producing at a rate 8 per cent higher 
than at the time of Korea and by 1954 
will have added 20 per cent (120 million 
ingot tons). By 1954, the aluminum ex- 
pansion program will result in double 
the mid-1950 rate of production. Govern- 
ment aid to the domestic copper pro- 
ducers should bring results by 1953. The 
nation’s Capacity to produce electric en- 
ergy has been upped 10 per cent in a 
year and total proposed expansion of 
power facilities is aimed at a 40 per cent 
increase in the next three years. 

Nevertheless, military demands for 
steel, copper and aluminum for the first 
quarter of 1952 will require marked shifts 
in the production pattern of the rest of 


the economy. Producers of radio and tele- 
vision sets, clothes washing machines and 
other consumer durable goods are allotted, 
in the first quarter only, about 60 per cent 
of the steel used in the first two quarters 
of 1950, the base period. Allotments of 
copper and aluminum are little more than 
one-third of that of the base period, 
which was one of high metal consump- 
tion in consumer goods. 

Use of alternate materials added sub- 
stantially to the number of major home 
appliances produced in 1951; current al- 
lotments recognize that many users of cri- 
tical materials may be able to make fur- 
ther shifts to less critical ones. Hotpoint’s 
president, James J. Nance, a few weeks 
ago emphasized that today the principal 
function of product engineering is a 
continuing alternate materials study. He 
further stressed that many of these 
changes represent improvements and will 
therefore be permanent. He maintained 
that it is more important today to main- 
tain quality than to strive for high output. 

Allocation of materials should not 
change drastically from here on. Major 
defense producers have been building in- 
ventories of scarce items for anticipated 
production. As new raw materials facili- 
ties come into production, the civilian 
supply may actually increase—aluminum 
for instance. If so, present development 
programs on aluminum electrical con- 
ductors may have far reaching impact. 
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DRIVE and CONTROL Problems 


on an industrial drycleaner 


Freedom from vibration during acceleration from washing 


to extracting speed called for a dual motor drive with a 


special motor replacing former stepped voltage starting sys- 
tem and resulting in simplification of controls. The latter 
must still provide automatic cycling, draining and filling, 


N THE development and design of a small size 

commercial “‘synthetic’”’ drycleaning machine suit- 

able for use in neighborhood establishments, field 
surveys indicated that there were many qualities which 
would have to be designed into a universally successful 
unit. Rigidity, freedom from vibration, minimum main- 
tenance and simplicity of operation, all at minimum 
cost, were the ultimate objectives. With possibly one or 
two exceptions, at the time the project was started, 
much of the existing competitive equipment available 
was of light construction subject to considerable vibra- 
tion, often in a degree objectionable even to adjacent 
tenents and also a major cause of frequent maintenance. 
Plans were to enter this field with a well engineered 
unit, laboratory tried and proved, on an entirely new 
structural design at a competitive cost. Total capacity 
of the equipment had to be evaluated against floor space 
requirements and the general type of machine with 
regards to cycle had to be determined. 

For economical operation of a synthetic drycleaning 
machine it is necessary that the solvent consumption be 
kept to a minimum. From an engineering standpoint this 
might be accomplished by high speed extraction. How- 
ever speeds higher than 550 rpm with a 30 in. diameter 
drum tend to “basket mark” the clothes with the per- 
forations of the drum. A practical solution to this prob- 
lem is to extract as much solvent without any risk of 
damaging the clothes and recover the remainder by 
diffusing it into recirculated heated air and condensing 
the solvent out of the air. In evaluating how to accom- 
plish this objective most economically and still obtain 
high production for a small unit, it was decided to de- 
velop two separate pieces of equipment each specifically 
designed to accomplish a result: a drycleaning machine 
proper to be used to wash the garments and extract the 
greater quantity of solvent from them, and a recovery 
unit (Synth-O-Saver) to be used to reclaim the solvent 
vapors remaining in the clothes after extraction. The 
advantage of the two-unit process is that the cleaning 
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plus protection of the operator against solvent odors. 


unit’s productive time is not consumed in bringing the 
unit up to solvent recovery temperatures and further 
burdened with the recovery cycle, which could be best 
accomplished in a separate unit. 

As worked out in the final design of the drycleaning 
equipment, Fig. 1, the garments are sorted, weighed and 
placed in the two compartments of a perforated drum. 
Cleaning results are obtained by rotating the drum and 
its load through a constant flow of filtered solvent, pref- 
erably perchlorethylene. During a 10-min washing 
cycle, with the drum rotating at 25 to 30 rpm, the gar- 
ments are lifted out of and reimmersed in clean solvent 
three hundred times. Rate of flow of the filtered solvent 
is approximately 30 gal per min. At the end of the 
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T. J. KEARNEY 
Chief Engineer 
Detrex Corporation 


and 


R. L. WOLFE 


Manager Application Engineering 
The Master Electric Company 


Fig. 1—Detrex Model 525 industrial 
drycleaning equipment shown with- 
unit, 
but with storage tank, filter and 
distillation assemblies. Control pan- 
el at top, charging below. 


out solvent vapor recovery 





door 


washing cycle solvent circulation is automatically dis- 
continued and the solvent drained from the drycleaning 
machine to the storage tank in approximately 1 min. 
The rotating tub then automatically goes into a spinning 
cycle, centrifuging the contents at approximately 550 
rpm to extract all of the liquid solvent. 

At the end of this time, the clothes actually feel dry 
but are saturated with solvent vapors and are transferred 
to the recovery unit for complete solvent recovery. The 
latter unit has a motor-driven drum that gently tumbles 
the charge while warm air is blown through it. Elec- 
trical problems are minor here as both fan and drum 
motors are controlled by manual switches. 

By proper weighing and distribution, equivalent dry 
weights of garments can be loaded in each section of 
the drum. Unfortunately, various types of material 
“hold up” or retain different quantities of solvent, 
causing the load in opposite sides to vary considerably 
in weight by the time the unit goes into the extraction 
cycle. Therefore, in setting up the research and de- 
velopment program to accomplish the broad objectives 
already mentioned, it was determined that the prime ob- 
jective was to eliminate the cause of vibration. First 
step was to design a rugged functional support for the 
rotating drum shaft, Fig. 2. 

Because chlorinated solvents will completely degrease 
and upon evaporation leave any metal surface bone dry, 
non-corrosive materials must be used for the structural 


Fig. 2—Cross-section of drum and shaft assembly with 
solenoid brake assembly B at right. Bearing seals are 
impregnated plastics cups designed to exclude solvent. 
Fig. 3—Dual drive to the drum for the wash cycle at 30 
rpm and the extract phase at 550 rpm is obtained by using 
a vertically mounted gearmotor (front) to drive through 
the rotor of extractor motor. An overrunning clutch allows 
the latter to drive independently of the low-speed unit. 
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members to resist atmospheric corrosion, augmented by 
moisture contained in the garments and in the soaps 
and detergents used for cleaning. For instance, the 
inner or rotating basket, 30 in. in diam, is made up of 
cast aluminum front and rear plates and is divided into 
two parts by a cast perforated plate. The basket shell is 
formed of heavy gage perforated Monel metal and is 
mounted on a ground and polished stainless steel shaft 
115.4 in. diam. Bronze housings enclose the heavy-duty 
ball bearings which are sealed from the solvent liquid 
and vapor by double seals of an impregnated plastics 
material. Body is supported on a welded 3-in. steel 
base. All steel parts coming in contact with the solvent 
are either zinc galvanized or cadmium plated. Storage 
tanks are hot dip galvanized or metallized with zinc. 
Since centrifugal extraction speed is about sixteen 
























































































































































































































































































































Fig. 4—Acceleration curve of a_ repulsion-start indue- 
tion-run motor operating under controlled voltage ranges 
during starting, while driving various loads in drum. 


times washing speed, it was apparent that separate 
motors would have to be used for each driving func- 
tion. Use of an over-running clutch permits the high 
speed drive to go into action without disconnecting the 
slow speed drive, obtained by a gearmotor. As indicated 
in Fig. 3, the gearmotor with integral worm and wheel 
is mounted vertically and drives by roller chain to the 
over-running clutch on the outboard end of the ex- 
traction motor. The other end of the latter has a sheave 
belted to the basket. During the washing cycle, the gear- 
motor drives through the idlying extractor motor rotor. 
Over-running clutch is a Morse-Formsprag with full 
compliment of hardened steel “sprags” between outer 
housing, carrying the sprocket, and inner race. Both 
motors are bolted to a single base which is slidably 
mounted on rails to adjust the V-belt tension. In the 
standard unit, Model 525, the gearmotor is rated at 
34 hp at 1725 rpm, 115/230 volts, single phase, with 
countershaft speed of 216 rpm. The extractor motor is 
double this power. Its selection became the critical 
part of the whole design problem. Both are repulsion- 
start, induction-run types with commutators and 
brushes. As the solvent is nonflammable, sparking is not 
a factor and drip proof frames are used, principally to 
eliminate the possible entry of lint which is often present 
in large quantities. 





For many years motor manufacturers have been 
familiar with the performance requirements of motors 
applied to heavy duty laundry or dry cleaning extractors 
used in large commercial plants handling clothes in 
large volume. Acceleration must be very smooth and 
slow in order to distribute the clothes uniformly when 
they are wet and semi-fluid. A time lapse of 50 sec 
up to as much as 200 sec is required to obtain good re- 
sults, depending upon the basket diameter, its speed and 
the wet load of clothes. Practically all of the work of 
extraction is done during the accelerating period. 

*xhaustive tests on the Detrex model indicated that 
the heart of the problem also was in controlling the 
rate of acceleration from the washing speed to final ex- 
traction speed. In particular, it was found that length- 
ening the increment of acceleration prior to the point 
where centrifugal force overcame gravity was the key 
to the elimination of vibration, as it allowed time for 
the drained but wet clothes to redistribute themselves 
within the drum. As a result of these observations, a 
theoretical ideal acceleration curve was plotted, Fig. 4. 

Various methods were considered to accomplish this 
result. They included the use of a d-c motor operated 
in conjunction with a rectifier, also a wide variety of 
vari-speed drives with controlled rate of change of speed. 
Eventually these were abandoned in favor of use of an 
a-c repulsion-start induction-run motor with a stepped 
voltage control system. Equipment cost was the prime 
factor in making this choice. Also relevant was the in- 
dication brought out by field surveys that without in- 
curring added power distribution system costs, 220-volt, 
single-phase, 60-cycle power was most universally avail- 
able at sites where prospective purchasers planned to 
install this equipment. 


Stepped Voltage Control 

sy trial and error, an irregular schedule of voltages 
obtained from an autotransformer was worked out to 
give the desired acceleration, particularly through the 
critical range where centrifugal force starts to over- 
come gravity. Then a motor-driven cam timer was set 
up to repeat this cycle automatically, 220 volts for 5 
sec, 120 volts for 30 sec, 160 volts for 50 sec and full 
voltage (220) for the remaining extraction time. Total 
time for acceleration was approximately 85 sec. The 
first impulse gave an initial speed to the motor of 500 
to 800 rpm depending upon basket load; with 120 volts 
basket speed slowly increases and with 160 volts accel- 
eration to 1400-1600 rpm continues until full voltage 
brings the motor up to 1725 rpm. At the slower speeds, 
large quantities of solvent are extracted from the gar- 
ments, reducing vibration to a minimum at the final 
running speeds. 

Acceleration curves obtained by this method of con- 
trol are compared with the ideal curve in Fig. 4. Fig. 5 
shows the elementary wiring diagram using this method 
of acceleration control in conjunction with a fully auto- 
matic drycleaning unit which went into production in 
1945. 

A rapid rise in labor and material costs during the 
next few years necessitated further investigation to 
uncover a simpler and lower cost means of obtaining 
controlled acceleration without impairing the quality of 
the unit. Discussions with The Master Electric Com- 
pany, Dayton, Ohio, indicated that a different approach 
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Wiring Diagram of Original Control System Using Timed Stepped Voltage Control 
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must be sought compared with drives for large com- 
mercial washers. There the motors used are 2 hp or 
larger, usually polyphase with high resistance rotors 
having 15 to 20 per cent slip at rated load. The Detrex 
machines use motors from % to 1% hp at 1800 rpm, 
have a faster starting cycle and are predominately sin- 
gle phase. For the motor manufacturer the difficult part 
is to obtain an acceptable acceleration rate with a sin- 
gle-phase motor, 

There are two commonly accepted types of single- 
phase motors in this horsepower range: (1) The capac- 
itor-start induction-run motor and (2) the repulsion- 
start induction-run motor. The capacitor motor has a 
speed-torque characteristic which is not very well 
adapted to approximating the acceleration curve of a 
high-slip polyphase motor. With the voltage across the 
capacitor increasing from locked-rotor position up to 
the point where the centrifugal switch cuts out the start- 
ing winding, the torque imparted to the motor shaft also 
increases. This is just the reverse of a desirable char- 
acteristic for an extractor motor, which should have 
its highest torque at locked-rotor, smoothly decreasing 
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Operating Sequence 


FTER machine is loaded, closing the door opens door 
A switch which had been held in F position to operate 
exhaust fan and lock out control circuits so that machine could 
not be started. Pump motor switch is turned to “on”, also 
“extract” switch; aerate switch in “auto” position (open). Dial- 
ing of timer 7; starts wash cycle. In the “fill” position valve 
operator motor V is energized through 7-2 contact to fill tub 
with solvent. LS-1 (See Fig. 9) opens when valve motor has 
completed half a turn and LS-2 is closed to reverse valve 
operator to its original position when cycle later calls for drain. 
Timer motor 7; is energized through 7-6 contact when dial 
is turned to “wash”, bringing in pilot light L, relay Ri and T2 
timing motor. Relay R; starts the washer motor through its 
two contacts. Timer To runs just long enough to Close 72-4 in 
preparation for the drain and extract parts of the cycle. It turns 
itself off by opening contact T2-3 and closing contact T»2-4. 

In the “drain” position, following the washing cycle, timer 
contacts 7,-] energize the valve motor through LS-2, previously 
closed, to open the drain valve. When the valve motor has com- 
pleted half a revolution (5.5 sec) LS-2 and LS-1 return to their 
original stop positions. Timer T2 is now energized through 7}-1, 
LS-2 and T»2-4 previously closed. Relay Rg is placed in the circuit 
to assure that the drain valve completely opened during the drain 
cycle and remains in this position through the extraction cycle. 
Ten seconds after timer T2 starts, Rs is brought in through contact 
T2-6, and held in through its own contact Rs. Should the voltage 
fail or the dial be moved to “stop” before the drain-extract cycle is 
completed, Rs will drop out and cannot be closed until the timer 
is reset to “wash” and enough time allowed for timer T2 to recycle 
and reclose contact T»9-6. 

One contact of Rs is in the circuit of relay Ro which controls the 
extractor motor. Re is energized when the dial is in the initial ex- 
tract position and T»9-2 is closed, with the circuit completed through 
the door switch. Relay Re has three contacts: Two bring in the 
autotransformer and the motor, the third provides an alternate path 
around T»-2 which remains closed for only 30 sec. 

Contacts T2-7 to To-12 on the cam timer apply the sequenced 
voltage range to accelerate the extraction motor as follows: 220 
volts for 5 sec, 120 volts for 30 sec, 160 volts for 50 sec and full 
voltage for rest of extractor time. Extraction continues until 7}-6 
opens, de-energizing all the relays. 


through the entire speed-torque curve. 

The repulsion-start induction-run motor more nearly 
meets this requirement. The standard general-purpose 
motor has some disadvantages, however, in this applica- 
tion. In the first place, although the speed-torque curve 
is fading as the speed increases, repulsion-start induc- 
tion-run motors have an excess torque at the slow speeds 
and tend to accelerate the equipment too rapidly. Ac- 
celeration from standstill up to 600 or 700 rpm on the 
motor shaft is especially critical since it is in this range 
that the clothes rearrange themselves in the basket. An 
acceleration rate at this point of not more than 100 rev 
per min per sec is satisfactory. 

The second disadvantage is that the commutator 
brushes carry current during the starting cycle. As 
normally applied on equipment that comes up to speed 
in 1 sec or less, a reasonable amount of sparking is not 
destructive but it might be if the accelerating period is 
stretched out from 20 to 30 sec. A third disadvantage is 
the switchover point between repulsion operation and 
induction operation, accomplished by a short-circuiting 
device which shorts all of the bars of the commutator. 
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special repulsion-start induction-run 
extraction motor driving basket 
with 25 lb (dry) load. Composite 
of two runs observed. Fig. 7— 
Elementary wiring diagram of sim- 
plified automatic cycle control, em- 
ploying extractor motor with spe- 
cial characteristics. 
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The switchover point normally occurs at approximately 
80 per cent of synchronous speed when the torque is 
less than the maximum running torque of the motor. 
Consequently, there is a surge of torque at that point 
and a shock is imparted to the basket, disturbing its load. 

Tests made by Detrex field engineers also showed 
that voltages encountered in existing installations ranged 
from 195 to 235 volts.* In some areas variations of 15 
volts during 10 hr operating periods were discovered. 
To produce trouble-free units, a motor with controlled 
torque and acceleration under varying impressed volt- 


To overcome these disadvantages and adverse oper- 
ating conditions, The Master Electric Company made 
the following modifications in its general-purpose repul- 
sion-start induction motors for such applications : 

1. Either increased the amount of iron normally used 3. 
for any given horsepower or built the motor in 
the next larger frame size. In either case the pur- 
pose is to reduce the starting current as much as 
possible by having low magnetic flux densities and 
in some cases to take advantage of the larger com- 
mutator and brushes used with the larger frame 


Reduced the number of turns in the armature in 
order to reduce the voltage being commutated. This 
results in reduced sparking particularly when the 
current density in the brush is low and the seating 


* See also “Effects of Voltage Spreads on Motors and Controls,” 
MANUFACTURING, August 1951, p. 98. 


Operating Sequence 


LTHOUGH the same end re- 
A sult is obtained, the new 
control has been greatly 
simplified, compared with Fig. 5. 
As before, the 
starts with the energization of the 
valve operator motor VM through 


system 


automatic cycle 


contact 7-2 on master cam timer. 
The two-way valve closes the drain 
and directs solvent into the ma- 
chine tub. Wash motor W is started 
when turning dial to “wash” closes 
T\-6, energizes relay Ry 


and starts 


contact 
motor T. In 
T 1-6, T 1-4 has 


been previously closed to complete 


timer 
reaching position 


circuit to R; through door switch, 
which acts as a safety device. Upon 
completion of wash cycle, draining 
time of 1 min is obtained through 
T;-1 and LS-2 
when the valve operator makes its 
T1-7 
brings in time-delay relay T2 which 
starts extractor motor E through 
its To-1 relay Ro, 


with its two contacts in the power 


which is closed 


first half turn. Cam contact 


contact and 


lines. 

When 7.2 times out at the end of 
3 min, To-] opens, de-energizing 
extractor motor and the magnetic 
brake which quickly brings basket 
to a stop. R; has previously been 
master timer and its 
T\-4 contact. 


opened by 
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of the brush is less than perfect. Reduction in the 
armature turns frequently results in higher torque: 
This was compensated for by (a) lowering the 
maximum running torque of the motor which 
further reduces the magnetizing current and (b) 
by shifting the brushes further from live neutral 
than in the standard motor. Since a high overload 
capacity in the running condition is not important 
on this application, frequently such motors are de- 
signed to operate with a maximum running torque 
of less than 200 per cent of the rated full-load 


torque as compared with from 250 to 300 per cent 


of full rated torque for a general-purpose motor. 
After the extractor motor is up to speed the power 
requirement of the machine is usually far less than 
rated load. 

Increased the speed at which the short-circuiting 
device operates to approximately 85 per cent of 
synchronous speed. This moves the cut-out point 
for repulsion operation up above the knee of the 
induction-run curve and gives far less shock to the 
driven machine in switching over. It is still neces- 
sary to have the repulsion torque at the cut-over 


point less than the induction torque to prevent an 


ELEc- See Fig, 6. 
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immediate relapse of the motor into repulsion 
operation. 

All of the desired characteristics were finally incor- 

porated in a motor producing an acceleration curve very 

closely approaching the original theoretical conception. 
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Fig. 8—Arrangement of components at back of control 
panel (Fig. 1). At left is master timer with selector 
switch and brake release push button; immediately to 
right is voltmeter. Time-delay relay at right behind 
solenoid coil of starter for wash and extract motors. 


The wiring diagram of this fully automatic unit is 
shown in Fig. 7. The number of components has been 
considerably reduced to accomplish the same results as 
obtained by the original circuit shown in Fig. 5. Space 
has been found on top of the drum housing to mount 
nearly all these components behind the cycle control 
panel, Fig. 8. In the earlier model, the autotransformer 
(now eliminated), motor starters and T, timer were 
located in a sheet metal enclosure at the lower right 
side, and only the 7, master cycle timer was mounted 
on the control panel together with manual selector 
switches on top of the machine. On-off selector switches 
for pump and fan (aerate) motors are retained here 
plus a manual switch to cut out the extractor motor 
when not needed and a brake release push button. Brake 
is a spring-set electromagnetic band type, located out- 
board of the tumbler drum sheave. It is automatically 
released during the wash and extract cycle and its 
solenoid is normally de-energized (brake set) at the 
end of the extract cycle. The push button release is 
provided to permit rotation of the basket by hand 
during unloading. 

Since exposure to a concentration of solvent vapors in 
excess of 200 parts per million would be objectionable 
to the operator, a fan must be provided for aerating the 
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basket during the time the door is open while loading 
and unloading. When the loading door is open, the 
Y4-hp, 3450-rpm single-phase fan motor is automatically 
started through a normally closed limit switch. Closing 
the door breaks the circuit. 

The solvent circulating pump is driven by a 34-hp, 
3450-rpm motor which is manually controlled by an 
on-off switch. Flow of solvent either into or out of the 
drum or into storage, is controlled by a motor-operated 
valve, Fig. 9, started by a contact 7, and stopped by 
limit switches LS-2 and LS-2 operating on a flat on 
the valve stem. Valve operation is tied into the cycle 


(Continued on page 247) 


Fig. 10—Economical version of the Detrex 
drycleaner (Model 420) uses same basic dual 
motor drive for the drum, but substitutes 
manual operation for many automatic controls 
and eliminates appearance 


design factors. 
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EVERAL articles dealing with overcurrent protec- mounted away from the motor and essentially respon- 




















tion of electric motors have recently appeared in sive only to motor current. It will attempt to show that 

ELECTRICAL MANUFACTURING. (See annotated the inherent-type protector, which is a thermal protective 
index at end of article.) These articles essentially point device built-in as an integral part of the motor serves 
out that the function of the protective device is to pre- best to meet all the temperature variables encountered 
vent deterioration of insulation and ultimate winding in the overall problem of motor protection. It is logical 
failure. They also point out that insulation life is a that the engineer responsible for the design of the motor 
function of temperature. With this in mind, this article should select the proper protective device and place it 
will discuss inherent overtemperature protection as dis- inside the motor where it can sense the motor winding 
tinct from overcurrent protection provided by devices temperatures and also be made inaccessible against tam- 


pering. 

In fractional-horsepower applications where inherent 
protectors have been available for approximately fifteen 
years, motor manufacturers and motor users have rec- 
ognized their advantages. In the integral-horsepower 
field the way has just been cleared through a change in 
the National Electrical Code which now permits inher- 
ent protectors to be applied on the basis of temperature 
limiting instead of current limiting. 

Fig. 1 shows the generally accepted life-temperature 
curve for the insulation ordinarily used in electric 
motors. The important thing to note here is that insula- 
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1—Life-temperature curves for Class A insulation. 
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With an established record of performance in protecting fractional- 


horsepower motors from burnout, built-in temperature limiting devices 
can look to broader application in view of recent revisions in the NEC 
permitting inherent protectors to be applied to integral-horsepower mo- 
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tion life decreases rapidly as the temperature is in- 
creased, being approximately halved for each 8 to 12 C 
increase. Thus the temperature must be limited to ob- 
tain a satisfactory life. 

The Underwriters’ Laboratories standards relating to 
inherent overheating protective devices for motors of 
1 hp and less states that “the protective device shall 
prevent the particular motor for which it is designed 
from reaching a temperature greater than 150 C when 
the rotor is stalled, and 125 C when the motor is running 
under any condition of load.” 

“Temperatures permitted under stalled rotor or very 
heavy overloads, which bring about a quick tripping of 
the protector, can reasonably be considerably higher 
than the temperatures permitted to continue for long 
periods of time. The effect on total insulation life of an 
occasional few minutes at say 150 C is obviously in- 
significant even though during that short time the insula- 
tion life is being used up at several times its usual rate. 
So it is the temperature that the protector will permit 
over long periods of time that is most important in the 
life of the insulation, although the short-time values 
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tors on the basis of temperature limiting instead of current limiting. 


must obviously be kept within safe limits below the 
ignition temperature. 

There also seems to be a discrepancy between the 
UL maximum running temperature of 125 C and the 
AIEE limiting value of 105 C set up for normal life of 
Class A insulation. The latter factor has been discussed 
at some length in an earlier article (1),* dealing with 
temperature ratings of motors. 

In actual practice inherent overheat protectors are 
usually applied for a nominal winding temperature of 
115 C at protector trip-out on running overloads for 
Class A insulation. This figure is based on a protector 
selection tolerance of +5 C (inherent protectors are 
available in sufficiently close steps for this) and a motor 
manufacturing tolerance resulting in +5 C variation in 
winding temperatures. 

It should be noted that the motor is not likely to run 
continuously at the winding temperature value on which 
the protector rating was based. Fluctuations in line 
voltage, load and ambient temperatures throughout any 
24-hr period are sufficiently large to result in the pro- 
tector tripping. This condition calls for some margin 
between the maximum continuous load the motor is to 
and the load result in protector 
operation 


carry which will 

Even though protectors are applied for winding tem- 
peratures at trip-out greater than 105 C it should be 
kept in mind that the winding is not maintained con- 
tinuously above 105 C. Automatic reset protectors 
should have a sufficiently low resetting temperature so 
that the winding temperature cools below 105 C before 
resetting. In the case of running overloads resulting in 
cycling on the protector, the winding is at temperatures 
above 105 C for a relatively short time during the cycle. 

Because of the on and off operation, it is felt that 
if a protector application meets the 125 C limitation of 
the Underwriters’ Laboratories, the effective life of 
that motor will be equal to or greater than if it were 
run continuously at 105 C. 

A commonly used form of inherent overheat pro- 
tector is the Klixon protector consisting primarily of 


* Italic numerals in parentheses apply to references at end of article. 
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Fig. 3—Locked-rotor heating curves of (A) 4-hp, 2-pole 
with inherent overheat protection. Broken lines trace on and off temperatures; solid lines, individual cycles. 


a bimetal snap-action disk and a series heater. Motor 
current passes through both the disk and the heater. 
Contacts are mounted on the disk and the circuit is 
normally closed. When the temperature of the bimetal 
disk reaches its operating value it snaps through, open- 
ing the circuit. Fig. 2 shows these two positions. 

The important point is that the inherent protector 
is responsive to heat from the motor and also to heat 
generated by the current flowing through the disk and 
heater. The latter protects the motor against extremely 
heavy overloads or stalled-rotor conditions when starting 
with a cold motor. Under these conditions, the heat 
generated in the device itself anticipates the heat being 
generated in the windings but not sensed at the pro- 
tector location for the first few operating cycles due 
to the temperature gradient or thermal lag. 

Inherent overheat protectors are available in auto- 
matic and manual reset types. Cycling curves on stalled- 
rotor conditions with automatic reset protectors in split- 
phase and capacitor-start motors are illustrated in Fig. 
3. These curves show the wide latitude in characteristics 
available with inherent protectors to meet requirements 
of motors of widely differing characteristics. As a gen- 
eral rule, inherent protectors are applied with trip times 
ranging from as short as 5 sec to greater than 30 sec, 
with further types having times suitable for more ex- 
treme applications. 

If the inherent protective device is of the automatic 
reset type, the Underwriters’ Laboratories standards 
call for the stalled-rotor test to be continued for 18 days. 
During this time, the device must be able to cycle off 
and on continuously without failure. 

A great deal must be known about the motor’s ther- 
mal characteristics to make a proper application. With an 
inherent device, the motor manufacturer selects the pro- 
tector to match the temperature-current characteristics 
of the motor and proves out the application by testing. 
The present method of applying an inherent overheat 
protector to a fractional-horsepower motor involves the 
follow ing pre cedures : 
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split-phase motor and (B) 4-hp, 4-pole capacitor-start motor 





Heat runs are first made at several different values 
of load with the last run carrying the winding to an 
ultimate temperature of 125 C. The motor is run at each 
load until the motor temperatures ultimately stabi- 
lize. These stable temperatures are plotted in an ultimate 
winding-temperature curve, Fig. 4, for a given ambient 
temperature. From this curve, it is possible to find the 
amperes required to ultimately cause the winding tem- 
perature to reach the desired maximum which is usually 
the UL 115 C limit for Class A insulation. 

During the tests, additional data are taken to relate 
the winding temperature to the temperature at the pro- 
tector location. lig, 5 shows the stabilized temperatures 
reached at three different proposed protector locations 
under the same load and ambient conditions. It is ap- 
parent that the protector must be selected for a given 
location. Ultimate trip amperes required to heat the 
winding to 115 C and the effective protector ambient 
are related to the characteristics of the protectors to se- 
lect the particular one for protection under running 
conditions. 

‘he same device is then checked against locked-rotor 
conditions. The heating rate here is almost entirely a 
function of the current density of the windings. Fig. 6 
shows a typical time-temperature curve for this condi- 
tion. For application purposes, the time that it takes 
the winding to reach the maximum allowable tempera- 
ture is noted. The protector should have suitable char- 
acteristics so that on continuous cycling on locked 
rotor, maximum peak temperatures do not exceed the 
maximum allowable value. Inherent overheat protectors 
of the disk type are available with different short-time 
tripping characteristics to allow flexibility in protector 
selection for wide variations in motor characteristics 
between running and locked-rotor conditions. 

It can be seen that testing of the protector and 
motor for protector selection involves a considerable 
cost, but when done by the motor manufacturer this 
cost can be spread over all motors subsequently made 
of that design specification ; the unit cost becomes small 
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Fig. 4—Heat run curve for 1/6-hp, 4-pole split-phase 
open motor with cast iron end bells and foot mounting. 


where reasonable quantities are involved. By the same 
token it is not practical to make protector applications 
for individual motors or small lots of motors. Hence 
the motor manufacturer is in the best position to do 
the necessary testing, selecting and providing for the 
protector mounting, as well as proving the combination 
of the inherent-protected motor. 

In certain applications the motor is an integral part 
of the complete product such as a hermetically sealed 
refrigerator compressor. Here the protector is selected 
on the basis of tests on the complete refrigeration unit 
to insure proper operation, as follows: 


1. That the unit will “pull down” successfully, that is 
that the compressor will cause the temperature in the 
cabinet or cooled area to decrease to a predetermined 
value. 

2. That the unit will freeze ice satisfactorily both 
from a quantity and time standpoint. 

3. That on running overloads the protector will trip 
on a preselected winding-temperature limit. 

4. That at locked rotor the protection is adequate, 
but that the motor will be allowed sufficient time to 
accelerate to full speed without nuisance trip-outs. 


The question of manufacturing tolerances plays a big 
part in the proper protection of a motor for hermetic 
compressor unit. Properly applied, inherent protection 
not only allows for tolerance within the protective 
device and the motor being protected but also avoids 
penalizing the unit by restricting its output. With in- 
herent type protection, particularly in the refrigeration 
field, the designer can fully utilize the output of his 
unit and in many cases obtain additional refrigeration 
needed to meet the borderline application. 

Typical performance curves shown in Fig. 7 compare 
inherent protection with remote protection on a hermetic 
refrigeration unit and show the effect of normal pro- 
tector manufacturing tolerance on motor winding tem- 
perature in the zone of adequate refrigeration capacity. 
The shape and slope of the inherent protection curve 
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Fig. 5—Effect of location of protector at three places 
when motor is run to stabilized temperature. 


makes it possible to get maximum output without over- 
heating as well as avoiding nuisance trip-outs. 

A theoretically perfect protector would be applied as 
closely as possible to the maximum winding temperature 
limits to obtain the maximum thermal capacity of the 
motor and on Fig. 7 would follow a straight line at say 
222 F winding temperature. It would be one that could 
be mounted on the winding and be directly sensitive to 
the temperature of the windings. Its mass would be 
such that there would be no thermal lag between the 
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Fig. 6—Heat run on 1/6-hp, 4-pole split-phase motor for 
locked-rotor condition in ambient temperature of 26 C. 
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Fig. 7— Comparison of in- 
herent and remote motor 
protection on motor winding 
temperatures in hermetic re- 
frigerator service, showing 
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winding temperature 
tector. 


and the temperature of the pro- 
It would have to be small enough to be placed 
on the windings, and yet not so small that it could not 
successfully rupture the locked-rotor 
18 consecutive 


current for a 
days without damage to 
A protector meeting these ideal 
requirements would be impractical and costly. 

\ device mounted remotely 


minimum of 
itself or the windings. 


from the motor and not 
sensitive to its temperature changes can be responsive 
only to current changes. The performance of a current- 
operated protective device can be plotted as a simple 
I*R curve, Fig. 8, which is 
similar in shape to the remote protector curve on Fig. 7. 
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Fig. 9—Variations C and D in winding temperatures for 
adjacent protector ratings in two effective locations, A 
and B, for a given ultimate winding temperature. 
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effect of manufacturing tol- 
erances of protective device 
110 on Fig. 8 


(top) Current heating curve. 





performance. 








In the latter case it should be noted that the manufac- 
turing tolerances for the remote protector must be 
held within much closer relative limits than the inherent 
protector type to attain the same limits of performance 
in motor winding temperature. The inherent protector 
averages the performance of the theoretically perfect 
protector, which operates on heat only, and the remote 
protector which operates on current only. It can be 
applied to allow for tolerances in manufacture as well 
as tolerances in the application as noted by the range 
represented in per cent of protector rated amperes. 

The less the gradient between protector location tem- 
perature and that of the motor winding the more satis- 
factory the application. Fig. 9 shows that the lower 
the effective protector temperature (location A) the 
wider the variation ) in ultimate winding temperatures 


from adjacent rating to rating of protector. The re- 
mote protector carries this to the extreme, since it 


more nearly approaches the /*/v curve. 

Overheat and overload devices mounted remote from 
the motor function only as current limiting devices. It 
is true that as they limit the current they limit the 
temperature rise of the motor but only under normal 
conditions of motor cooling. If the normal cooling is 
interfered with by blocked ventilation, the temperature 
rise of the winding may become excessive with no in- 
crease in current to warn the remote device. Similarly 
the remote protector can fail to protect if the ambient 
temperature at the motor becomes excessive without a 
like increase in the ambient temperature at the pro- 
tector. Under such circumstances the remote protector 
will allow the same temperature rise as it would if the 
motor ambient were normal and this rise added to the 
excessive ambient temperature gives an excessive wind- 
ing temperature. 

The remote protector is also likely to be unable to 
cope with duty cycles involving rapid and extreme vari- 
f load where both the heating and the cooling of 
the protector need to be matched to those characteristics 
of the motor. The difficulty here lies in the difference 
in thermal mass, from the cooling standpoint, between 

(Continued on page 270) 
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What do instruments 
IV DICATE? 


For circuits employing electron tubes, saturable reactors, tungsten filament 
lamps and other nonlinear elements—where currents and voltages are not 
pure d-c or sinusoidal a-ce—the response of an electrical measuring instru- 
ment depends on the type of movement employed. Basic types are de- 


scribed in this first article; the second part will discuss their application. 


E. E. MOYER Associate Professor Rensselaer Polytechnique Institute 









ROPER evaluation of the indication of an elec- ture of the signal as transmitted to the movement ? 

trical measuring instrument, so the indication of 2. What the movement feels. The type of movement 

one type will agree with that of another, requires which actuates the pointer. Is its torque propor- 
an understanding of the following three situations: tional to linear values or squared values? 

1. What the movement sees. How the signal being 3. What the movement does about what it feels and 
measured is transmitted to the movement. Is there sees. How that movement responds to pulsating 
any device inside the case or external, such as a signals. Is its response proportional to the average 
rectifier or thermocouple, interposed between the or the rms of pulsating values‘ 


signal and the movement which may alter the na- One visible evidence of whether an instrument indi- 













Fig. 1 (Below)—Spacing of scale grad- Fig. 2 (Right)—Voltmeter connection, 


uations depends on the way in which above, supplies series resistance external 
the instrument responds to the quantity to the movement to adapt a given move- 
being measured. In square-law scales, ment to measuring higher voltages. In 
half value appears at 4 scale position. the current or shunt connection, below, 
Modifications of the magnetic structure voltage drop produced by the current in 
in d-c instruments at times can be used passing through the shunt is measured 
to improve scale distribution. but seale is calibrated in current values. 
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cation is a function of an average value or an rms value 
is the spacing of scale markings. If graduations are 
uniform along the scale arc it may be assumed that the 
instrument responds to the average of linear values of 
the quantity which it is designed to measure. With a 
square-law scale it may be assumed that the instru- 
ment responds to the square of the average values. Fig. 
1 shows a comparison of a linear and a squared scale. 
Usually the manufacturer is able to improve upon the 
true squared scale by internal modifications to the in- 
strument such as expanding the crowded lower portion 
of the scale and contracting the upper portion. This 
makes the actual scale markings more evenly spaced 
and easier to read, but does not necessarily improve 
the very crowded region between zero and the first 
scale marking. 


Three Basic Movements 


Three different movements are basic to commonly 
used types of electric instruments: d-c voltmeters and 
ammeters, the a-c voltmeters and ammeters, and the 
wattmeter. Each of these movements has all of the fun- 
damental requirements of the electric motor except that 
rotation is limited to a part of a revolution. Rotating 
elements are constrained by springs whose deflection 
is in proportion to the quantity being measured. These 
movements are basically current-actuated devices and 
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Fig. 3—Basic elements of the d-c permanent magnet or 
D’Arsonval instrument. Current to be measured in conducted 


springs through a moving coil; coil flux reacts with 


permanent magnet flux to produce torque which is meas- 
ured by the angle of deflection of the control springs, 
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in their behavior are like a d-c shunt motor, a d-c series 
motor, or an a-c induction motor. 

In any one of these three movements there is no funda- 
mental difference between a voltmeter and an ammeter. 
Actually, the movement itself is a milliammeter, but 
considering the potential which is developed across the 
instrument terminals by the internal /R drop it might 
also be called a millivoltmeter. To adapt this basic 
milliammeter movement to the measurement of voltages 
greater than the millivolt drop of the movement itself 
it is only necessary to add sufficient resistance in series 
with the inherent resistance of the movement to absorb 
the voltage over that of the movement itself. This is 
shown in Fig. 2 for d-c instruments. Such a series re- 
sistance is called a voltage multiplier and may be tapped 
to give several different full-scale values of voltage in 
a multiple-range instrument. 


Shunts for Higher Currents 


To adapt the basic milliammeter movement to the 
measurement of higher values of current than neces- 
sary to produce full-scale deflection, the excess current 
is diverted through a resistance shunt-across the move- 
ment. Where practicable, the potential drop across the 
shunt is made larger than the drop across the basic 
movement and the excess is absorbed by a resistance 
in series with the movement. This construction min- 
imizes the temperature error of the instrument and 
allows for adjustment during calibration so that full- 
scale deflection may be made to correspond exactly to 
the specified current through the shunt. It should be 
mentioned that the shunt is provided with separate 
terminals for the connections of the movement. 

Resistance added in series with the copper wire of 
the movable coil is not just ordinary resistance wire 
but a special alloy with a low temperature-coefficient 
of resistance. When such resistance constitutes a domi- 
nant portion of the total of the coil circuit, the effect 
of temperature change on the resistance of the cop- 
per portion of the circuit is effectively minimized or 
“swamped out,” hence the designation “swamping” 
resistance. Manganin wire is also used in the construc- 
tion of the shunt paths in the ammeter shunts so the 
millivolt drop across the shunt will not be affected by 
the temperature of the shunt itself. 

Any of the movements can be modified to include a 
“suppressed zero” feature, although the instrument de- 
signer may offer many good reasons for not wanting 
to do so. Suppressed zero is often specified for volt- 
meters on battery chargers where, for example, a 150- 
volt instrument is needed but the voltage to be meas- 
ured is maintained at some constant value such as 129 
volts and it is important to distinguish small deviations. 
In such instruments the pointer is held against the stop 
at the low end of the scale by a torque corresponding 
to that developed at some value such as 100 volts on 
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the normal scale. The pointer thus stays at zero until 
the potential exceeds 100 volts; the entire scale arc is 
expanded to accommodate the remaining 50 volts. 

An instrument movement has mechanical inertia and 
friction, as well as inductance, resistance and counter 
emf. With mechanical inertia and electrical inductance 
predominating, the combined effect of these factors is 
to make the motion of the pointer sluggish with respect 
to changes in actuating current. Unless the actuating 
forces are applied and changed slowly, motion of the 
pointer lags the actuating forces. The effect of this 
sluggishness is to absorb the peaks and fill in the val- 
leys when the actuating current is pulsating or changing, 
with the pointer indicating an average value. 

When an instrument designed for high-speed response 
is connected to a steady source the pointer may over- 
shoot and take an appreciable time to come to rest, 


and if the quantity being measured changes it may 


again require an annoying length of time to settle down. 
Therefore, with inertia and inductance in the instrument 
reduced to a low value it may be desirable to add damp- 
ing to control overshooting. 

Damping is accomplished in many ways; a resistance 
may be connected across the coil of the movement itself 
when the losses inherent to this method can be tolerated. 
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Fig. 4—In moving-iron instruments the magnetic field 
induced in the rotating iron element reacts with the field 
of a stationary coil to produce a torque which is measured 
by the deflection of a control spring. Elementary attrac- 
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A favored method with the D’Arsonval type of move- 
ment, Fig. 3, is to wind the movable coil on a con- 
ductive coil form (usually aluminum) which serves as 
a short-circuited turn around the coil to reduce the 
rate of flux change. Rapid rotation of the coil form in 
the permanent magnet field induces a current in the 
coil form in such a direction as to produce a torque 
opposing motion. Such a rate-of-change scheme offers 
no permanent restraint to the position of the coil and 
hence does not affect the torque as would the addition 
of mechanical friction or electrical resistance. 
Instruments designed for a-c, Fig. 4, cannot use this 
short-circuited turn damping because this would short 
circuit the alternating signal actuating the movement. 
Damping attachments must be added to the movement 
itself. One system using air damping consists of a vane 
operating with close clearances in a closed chamber. 
Damping is proportional to acceleration and ignores 
slow movements. Another form of damping uses eddy 
currents—the retarding effect produced on an electri- 
cally conductive vane which is moved between poles of 
a permanent magnet. The vane is on the pointer shaft 
and retardation is adjusted by the spacing between the 
magnet pole-faces or by the penetration of the vane 
into the magnetic field. This is similar to the short- 
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tion types are shown at A and B, and typical move- 
ments at C, D and F. Magnetic damping may be provided 
as shown at E; shielding as at E and G is necessary to 
eliminate errors caused by stray fields. 
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Fig. 5—In 





circuited coil form for the D’Arsonval movement, except 
that the conductive member is not now associated elec- 
trically with the actuating coil. 


D’Arsonval or D-C Instrument 


This type of movement, Fig. 3, embodies a permanent 
magnet, coil and restraining springs, as shown at A. 
In most types the coil moves within a uniformly dis- 
tributed magnetic field across the air gap between the 
poles of the stationary permanent magnet B, but some 
special designs maintain the coil stationary and allow 
the permanent magnet to move. The torque which de- 
flects the pointer against the opposing force of the 
springs is proportional to the product of the stationary 
flux of the permanent magnet and the flux produced 
by current in the turns of wire comprising the movable 
coil. With the flux of the permanent magnet constant, 
the torque is linearly proportional to the current in the 
movable coil. 

Reversing the direction of current through the coil 
reverses the flux and the torque, deflecting the pointer 
in the opposite direction. Most instruments have “zero- 
left” types of scale markings such that current into the 
+ terminal causes the pointer to move up the scale. 
Zero-center instruments can indicate values of current 
in either direction. Excessive current in either direction 
may develop enough torque to bend the pointer against 
the stop ; if sustained, this amount of current very prob- 
ably would burn out the movement. 

When alternating current is supplied to a movement 
of this type the pointer tends to move up-scale during 
the one half-cycle and down-scale an equal amount dur- 
ing the succeeding half-cycle. As a result the pointer 
remains stationary (although it may vibrate) at the 
zero-scale value if the average value of a complete cycle 
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dynamometer 
ments the rotational torque is pro- 
duced by fields set up by two sets 
of coils, one set pivoted and the 
other stationary. Coils are connect- 
ed in series for a voltmeter A or a 
milliameter, and with a shunt for 
the moving coil as at B for heavy 
currents. Wattmeter connection C 
measures true instantaneous watts. 


is zero. The averaging abil- 
ity of the movement, inher- 
ent in its mechanical and elec- 
trical inertia, prevents the 
pointer from following the 
instantaneous values of an al- 
ternating current. One form 
of the D’Arsonval movement, 
the Duddell oscillograph gal- 
vanometer, is purposely con- 
structed with a minimum of 
inertia so that it can follow 
the instantaneous values of 
5 an alternating current and 
deflect a mirror which causes 
a light beam to write the 
wave form on a moving film. 
The damping it requires to 
prevent overshooting is usu- 
ally in the form of a viscous 
liquid in which the whole 
movement is immersed and 
sealed. 


SO TATE APE EIT, 


instru- 


Usual construction of a 
LD)’ Arsonval movement is such 
that the permanent magnet 
and its pole pieces surround 
the air gap effectively enough 
to act to some extent like a 
shield from external magnetic 
fields. However, some designs are affected by mount- 
ing on a steel panel which diverts some of the magnet 
flux. Such instruments are calibrated for the type of 
panel used. Precision designs incorporate separate mag- 
netic shielding of the entire movement. 


Moving-Iron Movements 


This type of movement, Fig. 4, is characterized by a 
coil, a piece of iron which is movable within the mag- 
netic field of the coil, and a restraining spring. Early 
forms of this movement A, were merely a piece of iron 
which was pulled into a solenoid coil against the force 
of a spring. A more recent design B, consists of an iron 
vane in the shape of a quadrant of a circle and pivoted 
to swing into a flattened solenoid coil against: the re- 
straint of a spring. Several other modifications of this 
type are illustrated. When an electromagnetic field is 
produced by a current through the coil, the tendency 
of the iron vane is to rotate so to align the greatest 
length of iron with the lines of coil flux. In another 
modification a stationary iron part is attached to the 
coil structure and the other piece is mounted on the 
pointer shaft. Current through the coil magnetizes both 
pieces of iron alike and the pieces of iron repel each 
other. This torque is proportional to the product of the 
fluxes of the two poles, and since both fluxes are pro- 
duced by the same current, the reaction is proportional 
to the square of the distance between the two pieces of 
iron as they move apart. Thus the seales for this re- 
pulsion movement are marked in terms of the square 
root of the average current. Another type of construction 
recently introduced employs both attraction and _ re- 
pulsion principles. 

No matter what the form of construction, these 
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moving-iron elements have two distinct characteristics 
which may affect the indication. The torque is inde- 
pendent of the direction of current through the actuat- 
ing coil, giving the movement no sense of polarity, and 
the instruments indicate alternating current as well as 
direct current values. Second, the iron does not always 
lose all of its magnetization when the magnetizing force 
is removed, Even with special alloys having minimum 
retentivity, residual magnetization tends to bias the actu- 
ating flux, either adding or subtracting depending upon 
the direction of last magnetization. This produces an 
error when the instrument is used on unidirectional 
quantities. The error can be remedied by taking another 
reading with the instrument connections reversed and 
then averaging the two readings. The effect of residual 
magnetization is more pronounced at low-scale values 
than at full-scale indication because the residual mag- 
netization is a greater portion of the total flux at low- 
scale values. 

Another factor may contribute to an error in a-c 
currents having a high ratio of peak to overcome cur- 
rent. Instantaneous current values in excess of the 
maximum for which the instrument was intended may 
saturate the iron. For example, a sinusoidal alternating 
current having a value of 1 amp rms would have a 
peak value of 1.41 amp; an instrument intended for 
such a full-scale calibration would be designed so that 
1.41 amp with some margin would not saturate the iron. 
ut if this particular instrument were used to measure 
the rms value of a current having a high peak-to-average 
ratio, the top portion of the peak might easily saturate 
the iron and the instrument would fail to respond to 
values of current above saturation. It would “see” a 
wave form with the top clipped off, and while it would 
“feel” the value-squared of what it “saw” and would 
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DURING THESE HALF-CYCLES 


RMS 
: Da VALUE 
“YA. AVERAGE 


VALUE 


NOTE THAT INSTRUMENT CURRENT 


ARROWS SHOW DIRECTION OF IS ALWAYS IN SAME DIRECTION 


CURRENT THROUGH RECTIFIER 
DURING THESE HALF-CYCLES 


Fig. 6— Rms and average values are not the same in 
rectifier instruments; instrument current is always in 
same direction with full-wave rectifier. 
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average these, there might be considerable error in what 
the pointer indicated. 

Iron-vane instruments are affected by the proximity 
of stray magnetic fields, and quality designs are care- 
fully shielded magnetically to reduce such effects. How- 
ever, the iron-vane movement is more difficult to shield 
than the permanent-magnet type because the coil flux 
tends to set up eddy currents in the shield, introducing 
losses. Even with shielding, care must be used in placing 
the instrument near conductors which are carrying 
heavy currents. 

The spring in the iron-vane instrument is not re- 
quired to carry current, hence only one spring is nec- 
essary and its function is simplified. For measurement 
of large currents the coil can be constructed of a few 
turns of a conductor large enough to conduct the whole 
current without requiring a shunt. This makes the im- 
pedance drop of such an ammeter low at power fre- 
quencies but the reactance drop of the coil increases 
with frequency, becoming appreciable at several thou- 
sand cycles and above. 


Dynamometer Instruments 


This movement, Fig. 5, is characterized by a sta- 
tionary coil, a movable coil, and a control spring. It is 
adaptable, without accessory items, to a greater variety 
of electrical measurements than any of the other move- 
ments. It is also the standard laboratory instrument for 
precision a-c measurements. Precision models are con- 
structed with no iron in the magnetic circuits, but a line 
of general-utility instruments is available which employ 
a laminated-iron magnetic structure to obtain greater 
sensitivity. These movements are carefully shielded since 
they are influenced by stray magnetic fields—even the 
earth’s magnetic field requires shielding in precision 
instruments. 

The movement is connected as a voltmeter, as at A, 
by winding both the stationary and the movable coils 
of approximately the same size wire and connecting 
them in series. A series multiplier resistance determines 
the voltage range of the instrument. The coils are wound 
with copper wire for better utilization of space, and the 
remainder of the resistance of the circuit is wire of con- 
stant temperature coffiecient such as Manganin which 
acts as the swamping resistance. It is desirable to keep 
the inductance of the circuit as low as possible to mini- 
mize frequency error. Inductance is held down by 
using as few turns on the coils as is consistent with 
keeping the actuating current (and hence the resistance 
losses) to an acceptable figure. This type of instrument 
movement is less effective than the D’Arsonval move- 
ment in converting current to torque, but it is better 
than the iron-vane type. A precision portable instru- 
ment with 7.5 volts full scale may require approxi- 
mately 1 amp to produce full scale deflection; hence 
such an instrument is not particularly well adapted to 
the measurement of the filament voltage of a radio 
receiving tube where the addition of the instrument 
load would affect the supply voltage. The indicatioi 
of the instrument, while accurate, would not be repre- 
sentative of actual operating conditions. 

The same internal connection of the stationary coils 
in series with the movable coils is used for a milli- 
ammeter, but this construction is limited to values of 


(Continued on page 250) 
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Commercial ice-cube machine 


@ Survey of the needs of food and drink-serving estab- 
lishments and institutions made by Frigidaire before 
undertaking development of an ice-cube machine showed 
a potential market for a machine that would: 

Produce solid cubes. 

Automatically keep a storage bin filled. 


by 
2 
3. Provide a top working surface. 
4 


$e styled for institutional or commercial 
service. 

Be economical to manufacture in moderate 
quantities. 

To meet the first two requirements a new method 
of producing cubes was developed by Frigidaire engi- 
neers at the plant in Dayton. A pump delivers a con- 
tinuous stream of water which flows evenly over a 
sloping refrigerated freezing plate, building up a solid 
slab of ice. When the slab reaches a selected thickness 
a limit switch initiates an automatic cycle which shuts 
off the flow of water and opens a solenoid valve to 
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bypass hot refrigerated gas into the freezing plate to 
free the slab. A gate at the lower side of the slab is 
lifted and the slab slides down on an inclined cutting 
grid consisting of two sets of parallel, heated wires 
placed at right angles. The first set of heated wires 
cuts the slab into long bars, which drop through to the 
heated cross wires which cut bars into solid dry cubes 
and drop them into an insulated storage bin below. 

Freezing and cutting cycles continue automatically 
until the bin load reaches desired height; machine 1s 
then shut down by a thermostat placed at the desired 
maximum bin level and operated by contact with ice 
cubes. 

Automatic operation and large storage capacity to- 
gether make it possible for the machine to produce and 
hold 2500 cubes (100 Ib) during the night for morning 
service, then automatically start again when demand 
arises. By thus spreading the load, desired ice-making 
capacity can be supplied by a 1/3-hp compressor. 
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Designed for hospitals, hotels, restaurants and soda fountains, new Frigidaire ice- 
cube maker automatically produces 5000 solid rectangular cubes per day; machine 
freezes a slab of ice which is cut into cubes by an electrically heated grid. 


After the mechanical operating problems had been 
solved, the design and styling of the cabinet was devel- 
oped by Raymond Loewy Associates. General objec- 
tives were to develop a clean, simple design that could 
be produced at reasonable cost in moderate volume. 
Quantities did not warrant extensive tooling required 
for drawn or welded one-piece case construction. Liner 
and outer cases are both assembled from simple flat or 
wrapped panels with insulation between and sealed with 
breaker strips. 

Detail problems were faced in the design of a large 
but clean-looking air intake in the front, an unbroken 
top working surface reasonable in cost in moderate 
quantity, and a color in keeping with divergent fields 
of use (hospitals, hotels, soda fountains). 

The air intake grill was designed to be made by 
relatively simple tools producing one row of eight square 
holes at a time, in a panel matching the bin door. The 
two vertical rows were separated to provide a stiffening 
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panel. Material sheared from the hole opening was 
bent so as to obstruct view into the compartment but 
yet provide minimum resistance to air flow. The intake 
grill panel also serves as an access door to the refrigera- 
tor unit and water pump. 

Stainless steel was the first choice for the working 
top but black porcelain enamel was finally selected for 
its availability. Accordingly, the one-piece top was 
designed with generous radii and caps were added at 
the corners where the large radii made forming difficult. 
These corner caps also serve as retainers for the top; 
by removing one screw at each front corner, the top can 
be slid forward and lifted to gain access to the freezing 
and cube cutting compartments. 

Ice storage compartment is insulated with 3 in. of 
fibrous glass and lined with white porcelain. Behind 
the insulated door, ready access to stored cubes is ob- 
tained by a tilting bin front which brings cubes out 


into the open. Bin surface is porcelain enamel and tem- 
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Designed for continuous industrial service in pro- 
duction or toolroom, this Precise Products motor- 
driven grinder is rated at % hp at a_ load 
speed of 45,000 rpm. With a direct-drive quill 
supported on three micro-precision ball bearings, 
work can be finished to tolerances within 0.0001 in. 


Electric power is generated directly from _ radio- 
active energy in the Ohmart cell employed in this 
new radiation-measuring instrument. While the 
amount of power produced is small, it is suf- 


ficient to operate this relatively simple, precise and 
direct reading instrument. Cells are said to suffer 
no loss in sensitivity with time. 
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TODAY’S DESIGN™ 


we 


perature is maintained at proper level to keep cubes 
from freezing together. For the exterior, a Dulux finish 
was specified in a neutral gray selected to harmonize 
with usual surroundings. Base effect was obtained by 
a black band. o0o00 


*VYq_ Hp at 45,000 Rpm 


@ Asa precision machine tool accessory, this redesigned 
motor-driven grinder-miller is designed to deliver 1/4 
hp continuously at a load speed of 45,000 rpm; power 
input at full load is 360 watts. Quill is direct drive 
with no coupling; shaft is carried on three sealed bear- 
ings; seats for the two rear bearings are honed. Motor 
itself is a removable cartridge mounted in a one-piece 
aluminum alloy casting. Built-in motor overload pro- 
tection is provided by a delayed-action fuse ; brush stops 
prevent damage to commutator when brushes need 
changing. For adequate cooling the air impeller develops 
velocities up to 9000 fpm; air inlets are screened and 
outlet vents are skewed. Weight exclusive of cord is 
3 lb 2 oz; 8-ft cord is neoprene-covered, with plug and 
ground connection molded on. ooo 


* Sensitive Radioactive Cell 


@ For accurate analytical measurement of microcurie 
quantities of radioactive material, specimens are placed 
in a well within the cell in this new gammometer devel- 
oped by the Ohmart Corp., Cincinnati. Design of cell 
eliminates the need for a high-voltage power supply. 
Geometry errors are minimized by placing the specimen 
within the cell and the quantity of activity available for 
measurement is larger from a given sample. The in- 
dicating instrument is calibrated for direct readings to 
save time in computation. oo0 


*Built-In Griddle 


@ One of the new features added to the recently an- 
nounced line of Philco electric ranges is a built-in cast 
aluminum grill placed over the broil unit in the oven 
compartment. The grill slides forward at a convenient 
height for cooking, and can be lifted off for cleaning. 
Cooking capacity added is equal to two surface units. 

Another added feature in several ranges in the line 
is a tempered glass shield under the broil unit. Type 
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Addition of a removable cast-alu- 
minum grill over the broil unit 
with provision for a sliding mount- 
ing (above) increases cooking capa- 
city and utility of the new line of 
Phileo electric ranges. Top model 
in the new line, shown at 
right, also has a “one dish” 


oven under surface heating units. 


of glass used is transparent to 


infra-red to aid rapid cooking, but 


the glass keeps cooking vapor and 
spattering liquids from reaching 
the heated elements. reducing 
smoke. This feature is now in- 
cluded in eight of the nine Philco 
ranges. 

Also, the setting operation for 
the oven timer has been changed 
in the new line. Timer has two 
controls: one is set for the hour 
the cooking operation is to be 
completed, and the other for the 
cooking time. oot 
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Limit switches im industrial machine 


Means required by relative motion of machine elements to trip 


the switch at the proper time and position are reviewed from a 
mechanical point of view in the concluding part of the article, 
together with a discussion of the procedures for incorporating the 
signal so produced in the electrical control circuit of the machine 


so that the prescribed operation or cycle will be correctly preformed. 


© ATTEMPT to classify the methods of apply- 

ing limit switches in industrial machine control 

is a difficult and fruitless task. Probably no 
rational classification is possible, considering that even 
the approach to the subject may include such factors as 
methods of installation (on movable or stationary mem- 
bers) types of drives controlled (reversing or non- 
reversing), nature of drives (solenoid controlled, 
motor driven, hydraulic, mechanical, etc.), and oper- 
ating means (cam, plunger, etc.). None would be 
fully satisfactory, and the following breakdown is not 
to be construed as a classification or an exhaustive list 
of all possible conditions, some of which have been 
covered previously.* 

A fundamental distinction in the mode of operation 
of limit switches can be made by grouping them in one 
of two categories: 

1. Operated at time of rest, that is, at a position 
of extreme travel of the operating member. 

2. Operated during motion, that is, in intermediate 
position of the traveling member, in either or in 
both directions of motion or during the whole span 
of travel, but only in one direction. 

Limit switches operated at extreme travel position 
are installed in such a way that the member itself can- 
not move further than the tripping point of the switch. 
Usually this condition applies to limit switches used for 
overtravel protection, positioning, reversing and inter- 
locking purposes. Such control can be obtained by one 
cam and two limit switches or by two cams and one 
limit switch. An analysis of the two types of setup 
follows: 


A-1—Operation at Extreme Position 
with One Cam and Two Limit Switches. 


Assume a machine member which moves between 
two extreme positions such as is shown in Fig. 11. 
There is a single operating cam acting upon either 
of two limit switches. As shown schematically in 
Fig. 12 the limit switches are placed at 7 and 2 to 
prevent overtravel outside the operating range. “The 
“left” motion (from 2 to 1) is performed when the coil 
L of a suitable magnetic device is energized. Likewise 


*“Limit Switch Circuits for Electric Motor Drives,” Mark Morgan, 
Product Engineering, April, 1949. 
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for the “right” motion and coil Rk. If the motion is 
motor driven, L and F& are the symbols for the mag- 
netic coils of the motor reversing starter as at A. If 
it is solenoid controlled as at B, then L and R stand 
tor the respective solenoid coils. Conventional reversing 
starters carry adequate number of contacts for the inter- 
locking and holding circuits, but solenoid coils do not, 
and it is necessary to wire two auxiliary relays CR-L 
and CR-R in parallel with coils L and R. 

Note that when either LS-L or LS-R are tripped, 
reversal of motion can be done by remote control through 
energization of coils R and L respectively. This is 
true in drives where the reversing means are electrical. 
Where the reversing drive is non-electric, for instance 
mechanical or hydraulic, and motor rotation is uni- 
directional, the corresponding diagram is shown in cir- 
cuit C. It is evident that when either of the two limit 
switches is tripped, backing up the drive to reset them 
must be done mechanically at the time the reversing 
mechanism is operated. Thus only the protection to 
coil M/ is effective, due to the fact that LS-L and LS-R 
are both in series with it. 

Referring again to circuits 4 and B, Fig. 12, per- 
taining to electrical reversing drives, it is seen that 
tripping of LS-L has no bearing upon the status of 
coil Rk, likewise for LS-R and coil L. Hence, these 
circuits do not provide automatic reversal. For recipro- 
cation at either or both extreme positions, it is neces- 
sary that the limit switches generate a signal which 
will act upon the device controlling the motion towards 
the opposite extreme. A set of N.O. contacts added 
in the circuit will perform the task. Elementary dia- 
grams are shown in D for a motor drive and in E£ for 
a solenoid drive. Note that the N.O. contacts of LS-L 
act upon circuit XK in the same manner as the “start 
right” push button, in view of the fact that they are 
connected in parallel; likewise for LS-Rk and L. Here 
is another proof that signals generated by limit switches 
act on circuits in the same way as manually operated 
pushbuttons. 

To complete the circuits, the “stop” pushbutton has 
been included. Analysis shows that if the drive is 
stopped at an intermediate position by means of the 
pushbutton or as a result of power failure, it will not 
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Fig. 11—Straight cam _ operation 


plastics injection molding 





automatically restart. This is not so if the drive is 
stopped at either extreme, where the limit switches are 
tripped; in this event, when the stopping means are 
restored, the drive will automatically 
proceed to reciprocate. 

The circuits of Fig. 


restart and 


12 apply to conventional limit 
switches of the spring return or self-resetting type. 


A-2—Operation at Extreme Position 
with Two Cams and One Limit Switch 


When space limitations or other considerations make 
it impractical to adopt two limit switches ,it is often 
possible to obtain overtravel protection, positioning 
or reciprocation through use of one limit switch and 
two operating cams. The method, however, does not 
afford the same flexibility or variety of selections as with 
two limit switches and one cam. 

The schematic geometry and some of the common 
circuits are represented in Fig. 13. Overtravel pro- 
tection using a limit switch of the spring-return, two- 
position type, subject to identical mechanical operation 
in either direction is shown at A. The drive associated 
with it is a non-reversing motor; only one set of 
N.C. contacts are required, wired in series with coil M 
of the magnetic motor starter. This simple, but quite 
common method is similar to what was shown in cir- 
cult C, Fig. 12, with the exception that while two N.C. 
contacts were shown there, only one is needed here. 
The general considerations cited then may be extended 
to this case. 

Next, at B a fork-type limit switch of the springless, 
maintaining-contact type (Fig. 3) is shown schemat- 
ically applied in conjunction with a solenoid-operated 
valve. When the switch is tripped at the extreme 
left, the contacts in series with coil 1 open, while the 
contacts in series with FR close. The opposite takes 
place at the extreme right. This type of circuit can be 
used for automatic reversal or for simple overtravel 
protection, depending on the disposition of the starting 
means and on whether the solenoids are spring-return 
or springless type. 

Visualize for instance a valve equipped with a single 
solenoid. If it is a spring type, when the limit switch 
contacts open the solenoid coil is de-energized and the 
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of 
two roller arm limit switches applied 
to feed mechanism of Reed-Prentice 


machine. 
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Fig. 12—Schematie geometry and ele- 
mentary wiring diagrams of system 
employing one operating cam and two 
limit switches to provide overtravel 
protection or automatic reciprocation. 














































































































































































































































Fig. 13—Schematic geometry 
and elementary wiring dia- 
grams of systems employing 
one limit switch and two oper- 
ating cams to provide over- 
travel protection or automatic 
reciprocation. 


valve shifts back to condi- 
tion of repose. Clearly then, 
the limit switch provides 
overtravel protection. But if 
the valve is the springless 
type, once the solenoid has 
been energized to shift the 
spool, whether it is kept ener- 
gized or not has no effect on 
the condition of the valve. 
Hence a limit switch cannot 
provide effective overtravel 
protection in this case. How- 
ever, if both solenoids L and 
R are part of the same valve 
and are so connected mechan- 
ically that energizing L shifts 
FR and vice versa, then the lim- 
it switch will afford overtravel 
protection as well as recipro- 
cation, no matter whether the 
valve is spring centered or 
not. 

It is interesting to observe 
that the circuit implies polar- 
ized movement; if after the 
drive is stopped at an inter- 
mediate position, motion is 
resumed, the drive must pro- 
ceed to the end of the stroke 
in the same direction before 
reversal. If intermediate re- 
versing is required, either the 
switch lever is shifted or the 
switch contacts are bypassed 
with contacts of some auxil- 
lary device. It is in compli- 
ance with this situation that 


the “jog reverse” pushbutton is incorporated in the 


diagram. 


B—Operation During Travel 


The second broad classification of modes of operation 
pertains to operation during motion. Usually this con- 


108 





But the process entails temporary loss of 
limit switch protection and for this reason momentary 
or jogging contacts are preferable to sustained ones. 

A diagram for automatic reciprocation is shown at C 
in Fig. 13. The limit switch used is of the three-position 
type, spring return to center. 
left or right closes a set of N.O. independent contacts. 
Two auxiliary relays CR-1 and CR-2 are required for 
holding and interlocking purposes. 
not entail polarized motion; after the drive has stopped 
it can be restarted in either direction through push- 
button action without loss of limit switch protection. 
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dition applies to limit switches used for controlling 
quantities different from those which generate the 
motion itself; for instance to vary pressure or speed, or 
to perform an independent operation during motion. 
On a machine that is hydraulically powered and elec- 
trically controlled, a combination of mechanical (cams), 
electrical (limit switches), and hydraulic (solenoid 
valves) elements are to be found, and limit switches 
operated during the motion of the traveling cam are 
generally employed. 

In a study of the various methods of control and 
circuits involved, to avoid the necessity of a lengthy 
discussion a graphical treatment will be presented, sim- 
ilar to the ones for limit switches operated at extremes 
of cam travel. Fig. 14 represents a travelling cam oper- 
ating a limit switch. It is assumed that during the 
motion two different conditions, applying to another 


Moving the lever either 


The diagram does 
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machine unit, must be obtained independently of the 
actual motion itself. To be specific, assume that a 
fast/slow operation be required, although it should be 
understood that this particular example is in no way 

limitation to the generality of the application. The 
fast and the slow operating conditions are each obtained 
by energizing a solenoid valve. In other words, fast 
Operation is obtained when the fast solenoid is ener- 
gized, and the slow solenoid is de-energized, and vice 
versa. Control can be accomplished through either of 
two diametrically opposed methods of cam and limit 
switch operation. In the scheme illustrated at A, fast 
operation is obtained when the limit switch is tripped 
and the fast solenoid is connected to the N.O. contact. 
In the scheme at B, fast is obtained when the limit 
switch is not tripped and the fast solenoid is connected 
to the N.C. contacts. Note that in either case, when 
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___ Morvion 


Elementary diagrams 
for two- solenoid control 


at extreme sige ‘nseilins 


When 
LS FAST energized, 


When 
SLOW energized 


NO. contacts of LS 
are closed in "FAST" 
because switch is tripped 


2 


Fig. 14—A demonstration that 
an engaging cam and N.O. 
limit switch contacts act upon 
the circuits of magnetic de- 
vices in the same manner as 
a non-engaging cam and N.C. 
contacts. 





the fast condition exists the respective solenoid is con- 
nected to closed contacts which provide energization ; 
likewise for the slow condition. Note also that direc- 
tional sequence, slow/fast, or fast/slow, is identical in 
both instances. 

Fig. 15 shows a somewhat similar situation; the fast 
motion is again obtained when the fast solenoid is ener- 
gized, but no slow solenoid is used here. The sequence 
of operation is fast/slow/fast or slow/fast/slow. The 
different dispositions of cam and contacts should be 
apparent from the drawing. The same considerations, 
of course, apply to other kind of magnetic devices such 
as magnetic starters and contactors. 

The two examples of Fig. 14 and 15 will be recog- 
nized as typical of those often encountered in machine 
control. They illustrate the following rule which applies 
in general to all equipment of this category: 
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Fig. 15 — Diametrically op- 
posed cams provide identical 
sequencing for the solenoid 
valves if the limit switch con- 


tacts are changed from open 





to close and vice versa. 









Given a magnetic device con- 
trolled by a limit switch, 
which in turn is operated by 
a cam, identical sequence of 
operation is obtained if the 
cam and the contacts of the 
limit switch are reversed si- 
multaneously. In other words 
an engaging cam and N.O. 
limit switch contacts act upon 
a circuit in the same manner 
as a non-engaging cam and 
N.C. contacts. 

Cam operation of limit 
switches is one of the meth- 
ods for providing time delay 
or sequencing in the energiza- 
tion of magnetic devices. For 
example, in Fig. 16, through 
limit switches LS-1 and LS- 
2, the cam in its motion to- 
wards the “right” energizes 
relays CR-1 and CR-2 in suc- 
cession to give a time delay 
measured by T=S/V, wherein T is the time in min, V 
the velocity of cam in in. per min, and S distance in in. 
between tripping points of the limit switches. Two types 
of cams are sketched in the illustration: Cam / is for 
momentary operation of switches that do not reset auto- 
matically after tripping but are reset by the cam in the 
return stroke. Cam 2 is of the sustained type, used in 
conjunction with spring-return switches. 

The method is ideal when the delay in sequencing 
CR-1 and CR-2 must be dependent on the speed of 
the cam; actually it is inversely proportional to it. But 
if the time interval (variable or fixed) must be inde- 
pendent of the speed of the cam, the method is not 
suitable. The time interval may be started by limit 
switch LS-1 if desired, but a timing device TR must 
be introduced to replace limit switch LS-2. A simple 
circuit is shown in the bottom part of the figure. The 
delay here is provided by the setting of the timer. 
Timing is started through auxiliary contact of relay 
CR-1 and is ended by TC (time closing) contacts of TR 
acting upon coil CR-2. 


























Limit Switches for Solenoid Valve Operation 


It has been assumed so far that in hydraulically 
operated systems the solenoid operating condition is 
fixed (that is “fast when energized”) and that there 
are only two variables involved—the shape of the cam 
and the limit switch. There is no compelling reason 
that it should be so. With most types of industrial 
hydraulic systems, identical sequencing may be obtained 
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with more than one mode of operation for the solenoid 
(such as “fast when de-energized”) provided suitable 
changes are made in the valve hydraulic connections. 
In general, when there is a choice, it is far from in- 
different which mode is selected.* 

On a machine with several control devices, the size 
of the control transformer, the amount of heat developed 
in the control cabinet and the control voltage drop are 
all influenced by the number of magnetic devices which 
become—and which stay—simultaneously energized, 
as well as by the duration of the energized time com- 
pared to the overall cycle time. When a machine oper- 
ation is solenoid controlled and there is an option to 
perform it with an energized or a de-energized coil, 
the best design specifies an arrangement of cams and 
limit switch contacts such that the inrush and holding 
currents of the coil will occur at the most favorable 
time in the machine cycle. This is the time when the 
balance of the load on the control transformer is at a 
minimum. It is here that co-ordination of design be- 
tween the mechanical (cam), electrical (limit switch) 
and hydraulic (solenoid valve) elements plays an im- 
portant part. For this reason, certain observations per- 
taining to valve operation add to the overall problem 
of limit switch control, even though they may not seem 
directly related to limit switches proper. 

Consider, for example, that a “fast”? motion is ob- 
tained whenever liquid flow is present in a given direc- 


* See “Performance of Magnetic Devices Used in A-C Control Circuits,” 
Mark Morgan, ELectricAL MANUFACTURING, December, 1950. 
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reset by car in return stroke 


Fig. 16—Time-delay control 
provided by two spaced limit 
switches. Timer circuit (below) 
must be used when time ele- 
ment has to be independent 
of the cam travel speed. 
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tion in a particular pipe and that pressure is directed to 
the pipe by means of a 2-position, 4-connection, single- 
solenoid, spring-offset hydraulic valve. The solenoid is 
in turn energized through appropriate limit switch 
action. The problem lies in methods of providing the 
fast motion when the solenoid is either energized or 
de-energized, with the choice dictated by the load con- 
dition prevailing in the electrical control circuit. The 
situation is graphically depicted in Fig. 17, which is an 
idealized example to illustrate the general rules that 
prevail. 

In general, 4-way valves of the type mentioned are 
so constructed that pressure is on port A when the 
solenoid is mounted on the left side (position a) and is 
de-energized. If the solenoid is shifted to the right side 
(position b) pressure is on port A when the solenoid 
is energized. Conversely, if pressure is on port B when 


solenoid is in position b and is de-energized, pressure 
will be present at B with an energized solenoid mounted 
in position a. It follows that means are available to pro- 
vide the desired fast action with either an energized or 
a de-energized solenoid. 


Linear and Rotary Operation 


In the great majority of limit switch applications, the 
relative motion of the traveling members are linear. 
Even where rotary motions are involved, usually the 
radii of the rotating parts (such as the work table of a 
miller or of a planer) are large in respect to the size 
of the limit switch. Hence it is common practice to 
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setting of timer TR 


consider the linear component 
of the speed in the plane tan- 
gential to the rotating mem- 
ber at the point of contact with 
the limit switch actuator. 

Speed of operation of limit 
switches is a factor to be con- 
sidered here. Even casual ob- 
servation shows a high range 
from minimum to maximum 
value. On machine tools, for 
instance, the low is perhaps 
of the order of 4.6 to % in. 
per min as used in feed rates 
of milling machines ; the high 
is probably of the order of 
200 to 300 ft per min as used 
in the return stroke of planer 
tables. But creeping speeds of 
less than 46 in. per min are 
possible in other applications, 
such as instrumentation or 
measuring devices like scales. 
An application is recalled 
where two limit switches were installed at beginning and 
the end of the stroke of the plunger of an aluminum die 
casting machine; the switches were used to start and 
stop a timing device capable of measuring hundredths 
of a second. The speeds encountered were well over 
5000 in. per min. 

There are also applications where limit switches are 
used in conjunction with rotating shafts to signal a 
predetermined fraction of a turn or a multiple number 
of shaft revolutions, where the diameter of the rotating 
element is small compared to the size of the switch. 
In such cases, shaft-type limit switches are necessary. 
These are available in direct-connected or in geared 
form, continuously operated or reversing. These units 
are often mechanically quite complex, but a breakdown 
can be made into elementary components of conventional 
type. For instance by means of a lead screw and travel- 
ing nut the rotating shaft can be made to transform 
rotary into linear motion and the traveling nut can 
operate a limit switch in one of the methods previously 
described. 


” 
T= min 


Time delay between 
operation of CR-2 
and CR-1 


T determined by 


If size, weight and cost are not limitations, advantage 
can be taken of the fact that rotary limit switches can 
be built with contacts independently operated for sev- 
eral separate circuits, up to 10 or even more. On com- 
mercially available rotary limit switches, the minimum 
adjustment of the contacts is usually of the order of % 
to 1 revolution; the maximum up to about 150 revolu- 
tions. Shaft speeds over 600 rpm are not recommended. 


(Continued on page 246) 
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Even the highest-quality organic 


of metal 
surfaces 





finishes require proper 


preconditioning of surfaces prior to application to guard 
against degradation. Currently used materials and techniques 


are critically discussed, also research developments designed 


to extend the useful life of both the finishes and the metals. 


ALLEN L. ALEXANDER 


Head, Protective Coatings Branch 


N MOST instances education and intelligent super- 
vision will insure against the improper application 
of organic finishes, but adequate preparation of 
metal surfaces requires continued vigilance supported 
by constant research toward improved techniques. The 
magnitude of the problem as it exists with electrically 
operated products is illustrated here by highly divergent 
examples requiring protection against corrosion. 
External surfaces of submersible-type transformers 
and network protectors installed in manholes below 
street level provide a major problem in surface prepara- 
tion requiring extraordinary protective measures. On 
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\Sherardized 2635 mg per sq dm 


the other hand, a small switch box of pickled steel in 
a dry room may be expected to perform adequately for 
extended periods without perceptible deterioration with 
only a single coat of decorative finish. (The protection 
of subterrain equipment has assumed added signif- 
icance in view of the wide-scale practice of salting 
streets to remove ice and snow.) 

In the underground transformer, since the corrosive 
conditions surrounding it are among the more severe 
occurring in normal installation, special emphasis must 
be given to the mechanics of proper preparation and 
subsequent application of anticorrosive films. Advances 


Note: Deposition shown for plated coatings 
is in mg per sq dm 
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Fig. 4 (Above)—Grinding can be used where dry sand- 
blasting is not practical. Cross-section of surface prepared 
by grinding as show at the top. Below is the same surface 


after a high polish. Fig. 5 (Right)—Corrosion resistance 
of phosphated steels (ruled bars) compared to the 
resistance life of various plating systems. 
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Fig. 1 (Left, above)—White steel surface 
obtained by sandblasting results in a very 
good bonding anchor for the finish. Fig. 2 
—(Right, above) 
face anchor as a result of using nonuni- 
form blasting sand. Fig. 3—(Right)—Dia- 
grammatic 


An unsatisfactory sur- 


representation showing how 
secondary angle of blast can remove cor- 


rosion particles in small interstices. 


in recent decades of chemical treatments based prin- 
cipally on phosphating processes for ferrous metals are 
largely responsible for the availability of complete fin- 
ishing systems whose life is often equivalent to the life 
of the product itself (for example, refrigerators). 


Mechanical Preparation 


In recent literature, Liebman (1, 2)* has demon- 
strated rather conclusively that surface preparation of 
metal is of value both from the standpoint of economics 
and service. The fact has been recognized that the con- 
dition of a metal surface constitutes the variance be- 
tween a good and a bad foundation for the finish. It 
is obvious that surface preparation is largely respon- 
sible for the ultimate protection afforded by the coat- 
ing. It may be assumed that the coating is held on the 
metal by its molecular attraction to metal and by a 
mechanical anchor which exists between the paint film 
and the surface of the metal. The nature of this metallic 
anchor can be controlled somewhat by mechanical means 
such as sandblasting. Depending on service requirements 
Liebman (1) describes three different end conditions 
that can be produced when mill scale must be removed 
from steel: 

1. White Steel Surface Finish: This covers the com- 
plete removal of all corrosion products, all mill scale, 
and the dark-gray mill scale binder, thus exposing the 
white metal for a good paint connection. On flat work 
of new scale, single-nozzle blasting will produce from 
75 to 140 sq ft per nozzle hr (%¢-in. nozzle at 100 lb 
pressure). It is suggested that nozzle distance from 


“Italic numerals in parentheses apply to references at end of article 
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Secondary angle of blast cleaning by particles 
breaking away from the main particles 


in line of blast stream 


steel surface be 12 in. to 19 in. (See Fig. 1.) 

2. Commercial Surface Finish: This includes the com- 
plete removal of all corrosive products, as well as all 
tight and loose mill scale. It does not include the re- 
moval of the dark-gray binder. A commercial blasting 
job will look rather streaky ; however, it does produce 
a very excellent surface anchor for a good paint con- 
nection. On flat work of new steel, preparation speed 
is 240 to 450 sq ft per nozzle hr (%¢-in. nozzle at 100 
lb pressure). Suggested nozzle distance is 18 in. to 
24 in. 

3. Brush-O ff Surface Finish: This includes the com- 
plete removal of all corrosion products, as well as all 
of the loose mill scale. It does not include the complete 
removal of the tight mill scale. However, the blast ma- 
terial does produce an anchor pattern on the tight mill 
scale, fully suitable for a good coating connection. On 
flat work of new steel, preparation speed with 30 to 
50 grit abrasive equals 650 to 1000 sq ft per nozzle 
hr (%4¢-in. nozzle at 100 lb pressure). Suggested nozzle 
distance is 20 in. to 30 in. Before applying coating, sur- 
face should be solvent-cleaned. 

Obviously, the choice of the most appropriate sur- 
face finish will be dictated by balancing surface prep- 
aration costs against service requirements. 

In attaining the condition shown in Fig. 1, the se- 
lection of a uniform blasting sand passing a 30-50 mesh 
sieve is desirable for producing a very uniform surface 
anchor for good bonding with the coating. Leibman’s 
cited experiments have indicated that sand breakdown 


/ 
/ 


rates can vary from 7% to 40 per cent per pass; and 


that the anchor produced may vary with the basic 
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Fig. 6 (Above)—Relative time required to phosphate 
abraded iron vs pickled iron. (“‘Free-pore” area is 


shape of the sand. While the surface of Fig. 1 was 
obtained with a sand of uniform size, Fig. 2 presents 
an unsatisfactory surface anchor produced by a non- 
uniform sand. The many pockets resulting from the 
presence of oversize sand particles are quite prominent. 
The high points around these pockets are of no value 
in holding paint and will even penetrate thin films thus 
permitting ready access of moisture to the substrate. 
Low areas will permit the settlement of dust and chem- 
icals and will cause premature failure. (Blasting cost 
may be reduced by reclaiming good blast sand, in which 
case it must be freed from fine dust, corrosion products 
and mill scale.) 

In some instances the breakdown rate of sand can 
serve as an advantage by producing small particles at 
the point of contact capable of striking into small inter- 
stices to remove corrosion products, as shown dia- 
gramatically in Fig. 3. In the use of such sands fre- 
quent rescreening is essential to remove these small 
particles which, if included in the initial blast, serve 
to cushion the effect of the principal particles. During 
the sandblasting operation stresses may be induced as 
a result of the compaction of the metal. Prior to coat- 
ing such a surface it should be relaxed by some chemical 
treatment such as dilute phosphoric acid. 

Where wet or dry sandblasting is not feasible, grind- 
ing produces a scratch-and-steel-sliver sort of anchor 
that is considerably better than that obtained from chis- 
elling either pneumatically or by hand. Grinding is con- 
siderably more expensive and can be justified only in 
instances where the circumstances demand its use. The 
lefthand side of Fig. 4 is a cross-section of a metal 
surface prepared by grinding, while the righthand side 
of this figure represents the same surface which has 
received a high polish. Obviously, paint adherence to 
the unpolished surface can be expected to be consid- 
erably more satisfactory. 

Where chemical treatments in addition to mechanical 
cleaning of metal surfaces are feasible the service life 
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the area of sample not covered by the phosphate 
coating.) Fig. 7 (Right)—Phosphating films can be 
applied by gels. Panel at right shows a film de- 
posited from a gel medium compared to a standard 
film deposited from a hot solution. 


of the surface is given maximum protection. Phosphate 
preconditioning is generally recognized as increasing the 
corrosion resistance of the surface by (1) providing a 
good bond between metal and organic coating; (2) in- 
hibiting the spread of rust around breaks in the coating 
film; and (3) by minimizing the blistering sometimes 
associated with cathodic areas. Similarly, the prepara- 
tion of anodic films of oxide on aluminum and its alloys 
followed by efficient organic coats provide considerably 
increased protection against corrosion, particularly from 
salt water and salt-laden atmospheres. Other treatments 
such as chromic acid wash are less expensive and pro- 
vide protection commensurate with their cost when com- 
pared with somewhat more costly anodic processes. 
Also, some measure of protection can be imparted to 
magnesium alloys by first giving them a chrome-pickle 
treatment which provides for greatly improved adhesion 
of inhibitive primers and topcoats which otherwise 
would fail rapidly due to poor adhesion. 

More recently, a novel anodic process (HAE) for 
finishing magnesium has been developed at Frankford 
Arsenal in which a porous hard adherent film rich in 
manganese is developed on the surface. Due to its po- 
rosity this film affords little protection against salt spray 
or salt water corrosion, but polishing with wax will 
close these pores. 

In general, the application of an inhibitive primer 
followed by durable topcoats can greatly increase serv- 
ice life of magnesium. In a few instances special primers 
have been evolved which, when applied to magnesium 
without prior chemical treatment, attain tolerable ad- 
hesion of the organic system. Some question remains 
as to such a recommendation as opposed to any one of 
a variety of chrome-pickle pretreatments. 

One of the more recently developed and important 
treatments applicable to a variety of metal surfaces is 
the so-called wash primer. While this material is fre- 
quently designated as a primer, it should preferably be 
considered simply as a metal treatment. Its formulation 
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Fig. 8—Panels finished with a widely used standard 
system for outdoor exposure after a 4-month salt-spray 
test. Fig. 9—Panels subjected to the same test, except 
that a 2-mil application of a wash primer preceded the 
standard system. Fig. 10—Results of the same test show- 
ing superior salt-spray resistance of a new system based on 
1 coat of wash primer, 1 coat of vinyl primer and 2 top- 
coats of vinyl-alkyd. 


was made possible after the development of a highly 
insoluble basic zinc yellow pigment known originally 
as zine tetroxy chromate. The pigment is dispersed in 
a solution of polyvinyl butyryl resin and for application 
is thinned to a water-thin consistency with a mixture 
of 85 per cent phosphoric acid and alcohols. It is ap- 
plied directly to the metal either by brush or spray to 
a film thickness of only 0.2 mil which further indicates 
merely a treatment rather than the application of an 
organic film. The wash primer may then be followed 
by the application of more orthodox primers and 
finish coats. 

Perhaps the most spectacular result obtained through 
the use of this product is the excellent adhesion made 
possible to metallic surfaces hertofore considered most 
difficult to coat. Typical of such surfaces are galvanized 
iron, cadmium plate, electrodeposited zinc and _ stain- 
less steel. 


Industrial Phosphating Processes 


Due to the widespread adoption of phosphate coat- 
ings over the past twenty years, perhaps some detailed 
consideration of their production and properties is war- 
ranted. While treating this phase of the subject, fre- 
quent reference will be made to a series of reports by 
Burbank describing the properties of phosphate coat- 
ings on steel (3,8). In industrial phosphating processes, 
steel is treated with hot solutions of zinc or manganese 
phosphates and phosphoric acid containing accelerators, 
resulting in the production of adherent and uniform 
coatings of crystalline phosphates on the metal surface. 
In order to obtain closely reproducible results, rigid 
standards must be followed for the preparation of the 
metal surface prior to treatment and for careful control 
of the phosphating solutions. Such controls are rela- 
tively easy to maintain in highly equipped production- 
line manufacturing, but are considerably less feasible 
for incorporation into the somewhat specialized produc- 
tion of equipment of extra large dimensions. 

surbank (3) has prepared an excellent review of the 
literature on the history of the development of the phos- 
phating process in which it is pointed out that the in- 
hibition of rust is accomplished by converting the sur- 
face of ferrous metals into insoluble phosphate salts, 
which render the metal surface less active chemically. 
This is followed by a film of organic coating. In addi- 
tion to inhibiting under-film rusting, formation of the 
phosphate salts appears to increase the wear resistance 
of iron and steel parts. 

Among the earlier methods for phosphating steel 
(4,5) the baths contained phosphoric acid or solutions 
of iron in phosphoric acid, but modern industrial prac- 
tice involves the use of phosphoric acid solution of 
manganese or zinc salts usually containing accelerators 
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for decreasing treatment time. All phosphating baths 
contain iron, derived either by the chemicals used in 
making up the solution or dissolved from the metal 
during treatment. The industrial phosphating processes 
are known by such familiar trade names as Bonderizing 
and Parkerizing, the first of which uses zinc ion and 
the latter manganese ion in addition to phosphoric acid 
and the chemically diverse materials that act as accel- 
erators. Fig. 5 demonstrates the remarkable corrosion 
resistance of several industrial phosphating methods. 
Corrosion resistance of phosphated steel followed by 
several supplementary organic treatments is represented 
by the solid black lines as compared to corrosion re- 
sistance supplied by several plating treatments. 

In Burbank’s discussion of the literature on the sub- 
ject, the consensus appears that uniform fine-grained 
coatings possess much greater corrosion resistance than 
nonuniform coarse-grained deposits. This view is in ac- 
cord with that previously noted for mechanically pre- 
pared surfaces. 

Perhaps some brief mention should be made of the 
cleaning of steel prior to phosphating. The surface 
should be freed of foreign material such as mill scale, 
rust, soaps and heavy grease. Grease may be removed 
with organic solvents or alkali, and mill scale and rust 
by pickling or abrasion. Schuster (6) reported that the 
roughness of the surface has an important bearing on 
phosphate-coating formation. Polished surfaces treated 
in slow phosphating baths give rise to nonunifrom lay- 
ers in large crystals, while sandblasted or abraded sur- 

(Continued on page 258) 
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Substitutes for scarce materials 


Restricted supply of two popular spring materials, 
Type 302 stainless and phosphor bronze, calls for 


CCUSTOMED to an easy path between speciti- 

cation and procurement of materials, designers 

of mechanical and electrical equipment have for 
some time been faced with new problems of substitution 
for spring materials which are either naturally or arti- 
ficially scarce. In the design of helical springs, substitu- 
tion can usually be accomplished with only minor 
changes in design and little or no compromise with 
quality and performance. Satisfactory substitution is 
based on knowledge of the capabilities and limitations 
of available materials and the most direct methods of 
redesign. 

Type 302 stainless steel and phosphor bronze have 
long been favorite spring materials in the design of 
springs for mechanical and electrical equipment. At the 
same time, these two materials are either difficult or im- 
possible to obtain because they contain critical materials 
regulated by the National Production Authority under 
the Controlled Materials Plan. Type 302 stainless steel 
contains 8 per cent nickel and is controlled by NPA 
Order M-80 (superseding Order M-14) restricting 
the use of all alloys containing more than 6 per cent 
nickel. Phosphor bronze contains 5 per cent tin and over 
90 per cent copper. The use of copper and tin is re- 
stricted by NPA Order M-12 and M-8, respectively. 
If allotment of spring materials cannot be obtained 
under these orders, the 
designer must substitute an 
available material which is 
not under control or for which 
an allocation can be obtained. 
Substitution can usually be 
accomplished with _ slight 
changes in the spring design 
and perhaps in the design of 
associated components. Be- 
cause Type 302 stainless steel 
and phosphor bronze are 
among the more expensive 
spring materials, substitution 
usually means lower material 
costs. 

Substitution of scarce ma- 
terials applies both to new 
designs and to existing de- Oil-tempered _ 
signs which have been “stan- rene venation 
dard” for some time. It Ch aepeens 

chrome silicon 
has been customary 


Table 


Material 


Stainless Steel 


AISI 


Phosphor bronze 

Music wire 

Oil-tempered 
spring steel 


Hard-drawn 
spring steel 


for 
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users of springs and spring components to refer a 
spring manufacturer to a specification number in his 
files when reordering a particular spring. It has lately 
become a common occurrence for a purchasing agent 
to be informed by the manufacturer that a spring of 
the specified material cannot be made without govern- 
ment authorization. In such cases, it is the manufac- 
turer’s responsibility to recommend the most satisfac- 
tory substitute material whenever possible. 

Even if controls were lifted on nickel and copper, 
Type 302 stainless steel and phosphor bronze would 
still be scarce, obtainable only in small quantities. De- 
livery would then be expected at some date in the 
future, when the spring manufacturer is able to obtain 
sufficient material. Under these conditions, it is often 
desirable to substitute materials when prompt delivery 
is important. 


Substitution For Type 302 Stainless Steel 


Type 302 stainless steel has been a commonly 
specified spring material for two very good reasons: 
1. Corrosion resistance—where a spring is or may be 
exposed to corrosive gases or liquids. 
2. Physical properties at high temperatures—where 
a comparatively high stress capability is required 
at elevated temperature. 


I—Effect of Modulus on Wire Diameter 
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redesign when substituting more available materials. 





FRANK A. VOTTA, Jr. 
Chief Engineer 
Hunter Spring Company 


Here are the design steps to follow in changing over. 


lype 302 stainless steel might be replaced either by 
materials containing less nickel, such as AISI 400 
series, or by carbon steels such as music wire or oil- 
tempered spring steel. 

In the AISI 400 series, Type 420 stainless steel 1s 
the most commonly specified for applications requiring 
a corrosion-resistant material. Type 420 stainless may 
not always be stocked but is purchased for particular 
jobs. Although smaller quantities are available (at a 
higher cost), conversion mills prefer a minimum orde1 
of 25 lb of material. 

There are certain disadvantages to the use of Type 
420 stainless which should be considered in the light 
of application requirements. As the stress-strain curves 
in Fig. 1 show, Type 420 stainless steel is much more 
brittle than Type 302. Type 420 breaks sharply while 
the flat characteristic for Type 302 represents extensive 
elongation before fracture. The brittleness of Type +20 
can be minimized by proper heat-treating after the 
spring is coiled. This material, however, tends to dis 
tort during the process of hardening. Extension springs, 
for example, lose all initial tension while being hardened. 
It is recommended, therefore, that the use of Type 420 
stainless steel be limited to springs with low indexes 

ratio of coil diameter to wire diameter) and heavy 
sections, where the small amount of distortion can 


ig 
‘> 


Music 43/ stainless , 302 stainless 
wire . 
420 stainless 


. A 






- O/l-tempered 


‘“Hard-drawn 


, Phosphor bronze 


430 stainless 


Fig. 1—(Left) Comparative tensile strength of common 
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usually be tolerated. Type 420 stainless steel should be 
used only for extension and compression springs with 
indexes less than 8 and in wire diameters greater than 
lg in, 

In addition, the seams which are often found in Type 
420 wire are objectionable. Breaks in forming and pre- 
mature fatigue failures are caused by seams. It 1s 
necessary for the spring manufacturer to exercise un- 
usual care in inspecting incoming shipments of this 
material. 

Type 420 stainless steel is not as corrosion-resistant 
as Type 302. Corrosion resistance of these spring ma- 
terials is comparable only when Type 420 is polished to 
remove the heat-treating oxide. This may be done either 
by electro-polishing or by some mechanical means such 
as tumbling. 

The fatigue characteristics of Type 420 stainless 
steel, however, are superior to Type 302. The endurance 
limit of Type 420, maximum torsional shear stress for 
infinite operating life, exceeds that of Type 302 by 
about 30 per cent. The torsional yield point stress of 
of Type 420 stainless is approximately 130,000 psi 
while that of Type 302 is 100,000 psi (for \% in. wire; 
stress decreases with increasing wire size). 

Type 430 stainless steel, a material sometimes sug 
gested by wire manufacturers, may also be used. The 


doce engeneeny i 
eo Cycles Yo fai lure 
>No failure __ 


Mus IC W ire 


ie A 302 Stainless 
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spring materials. When replacing type 302 stainless with 
one of the 400-series, redesign must take into account 
brittleness in type 430 and lower strength in other alloys. 
Fig. 2—(Above)—Comparative fatigue strength of music 
wire and type 302 stainless tested on a rotating beam 
machine at 3600 stress cycles per min. 
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Fig. 3—For service at elevated temperatures type 302 
has important advantages even though the strength at 
room temperature is lower. Possible substitutes for tem- 
peratures up to 350 to 400 F are oil-tempered chrome 
vanadium or spring steel used at lower working stress. 


distortion and brittleness of Type 420 is eliminated. 
but the torsional yield point of Type 430 is only slightly 
over half that of Type 302 (note the tensile character- 
istics in Fig. 1). However, because of the lower physical 
properties of Type 430 stainless, this material is recom- 
mended only for forms in which 


wire stresses are 


very low. 

Type 431 stainless steel, containing 2 per cent nickel 
and therefore not controlled by Order M-8O0, is a better 
substitute material than Type 420 from several aspects. 
The endurance limit of Type 431 stainless can be made 
very high by the wire manufacturer by cold-drawing 
after heat-treating. The extent of reduction of wire 
diameter after heat-treating determines the final physical 
properties of the material. However, Type 431 has an 
annoying and inconsistent tendency to brittleness. In 
a number of cases, our laboratory has been unsuccessful 
in determining why fracture occurred in a fatigue test. 
Because it is a prehardened material, springs made of 
Type 431 are only stress-relieved and not brought to 
critical temperature for hardening. Therefore, distor- 
tion during hardening of springs that is characteristic 
of Type 420 is no problem with Type 431. 

For applications where corrosion resistance is re- 
quired, Type 302 may be replaced by a carbon steel 
which is then plated. Music wire, oil-tempered spring 
steel and hard-drawn spring steel are the most common 
spring materials in this category. The physical charac- 
teristics, modulus of elasticity E and torsional shear 
modulus G of these materials are very nearly equal 
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(Table 1) and all are higher than those of Type 302. 
The fatigue characteristics of music wire and Type 302 
stainless steel are compared in Fig. 2. Both materials, 
in wire diameters of 0.022 in., were tested on a rotating- 
beam fatigue tester on which each wire specimen is bent 
into a semi-circle and rotated at a rate of 3600 full- 
stress cycles per min, The bending stresses plotted in 
ig. 2 are easily corrected to torsional shear stresses. 

Springs coiled from these materials are plated with 
either cadmium or zinc for corrosion resistance. The 
use of cadmium is restricted by NPA Order M-19 while 
zine is not controlled. The designer should first deter- 
mine whether or not Order M-19 allows the use of 
cadmium as a plating material for a particular applica- 
tion. Zine is the usual substitute for cadmium in plating. 
On the other hand, it is sometimes specified because 
it is superior to cadmium in certain corrosive atmos- 
pheres. 

Other coatings such as black oxide, phosphate and 
rust-inhibiting oil may be used rather than plating to 
protect substitutes for Type 302 stainless. However, 
plating is usually much more satisfactory. 

The curves in Fig. 3 indicate why Type 302 stainless 
steel has been specified for operation at elevated tem- 
peratures. The superior physical characteristics of this 
material (and other nickel alloys) above 250 F have 
indicated its use where required torsional stresses ex- 
ceed the yield-point stresses of such materials as oil- 
tempered spring steel and music wire. Although Inconel 
has higher torsional yield point stresses above 200 F, 
Type 302 stainless steel has been more frequently used 
for temperatures as high as 550 F because of lower cost. 
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Fig. 4—RMaterials more readily available as substitutes 
are lower in cost. Comparative costs shown here will 
vary somewhat with quantity and size. Costs for the 
first three include cadmium 


materials plating. 
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Fig. 5—Substitution will usual- 
ly require a change in design. 


. foe ea 
Change in modulus will call for COMPTESSION. SPT ING 


adjustment of wire diameter P= U9 tb 
. . L 0.500 in. 
and number of turns, as in this O.D.=0.44/ in 
typical example of a music wire N= 4 active coils 
compression spring formerly H = 0.844 in. 
ose eit SM eiatalins h = 0.3/2 in. 
made of. stainless. a=0.05) in. 


K = 34.4 /b per in. 


Of course, the yield-point 


stress of Type 302 drops to P 


55.000 psi at 550 F so that P=/19 /b 


its endurance-limit stress at 
that temperature may be as 
low as 25,000 psi, depending 
on wire diameter. In Fig. 3, 
the vield-point 
both oil-tempered spring steel 


stresses of 


and music wire at room tem- 
peratures, below 100 F, ex- 
ceed that of Type 302 stain- 


less. 
substitutes for 
Type 302 in high-temperature 
applications are oil-tempered 
chrome vanadium (ASTM 
\231-41) and oil-tempered 
chrome silicon (SAE 9254). 
It is evident in Fig. 3 that 
oil-tempered 


Possible 


chrome vana- 
example, has a 
substantially lower torsional 
vield-point high 
temperatures, but it 1s con- 


dium, for 
stress” at 


sidered an acceptable substitute at temperatures up 
to 400 F. 


Substitution For Phosphor Bronze 


Phosphor ‘bronze, which contains over 90 per cent 
copper, is specified for one or more of these four reasons : 

1. Corrosion resistance 

2. Non-magnetic characteristics 

3. Current conduction 

4+. Color 
Unfortunately, phosphor bronze is even more difficult 
to secure by allotment than Type 302 stainless steel. 

The designer's first thought as a substitute for phos- 
phor bronze in applications requiring corrosion resist- 
ance is Type 302 stainless steel itself. If Type 302 
stainless steel cannot be obtained, even in small quan- 
tities, the same substitutes recommended for Type 302 
stainless should be considered. Before making a deci- 
sion, however, the designer must be certain that cad- 
mium or zine plating will do a satisfactory job. 

There is very little that can be done in regard to a 
substitute for phosphor bronze in applications requiring 
a non-magnetic material. In the past, Type 316 stainless 
steel, which is only slightly magnetic, and Inconel, which 
is non-magnetic, have successfully replaced phosphor 
bronze. Neither of these materials is presently available 
without allocation. Thus, if an allotment of phosphor 
bronze or one of these other materials cannot be ob- 
tained, there is no satisfactory non-magnetic or nearly 
non-magnetic substitute. 
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There are two possibilities in replacing phosphor 


bronze in applications requiring a spring that is a good 
current conductor. First, carbon steels such as music 
wire and oil-tempered spring steel should be tested to 
determine whether or not such materials will do a satis- 
factory job. If not, it may be necessary to redesign as- 
sociated components to avoid passing current through 
the spring itself. For example, in many brush-spring 
designs, current is passed through the copper pigtail and 
brush spring in parallel. By insulating the ends of the 
brush spring with dielectric material such as a laminated 
plastic, all current is by-passed through the pigtail. 

If the color of phosphor bronze is the only reason for 
its specification, a Cupradine dip may be used to deposit 
copper on the surface of substitute materials such as the 
l‘lexible 
paint, which can look somewhat like copper, is another 
alternative. 


carbon steels and low-alloy stainless steels. 


Substitution May Be Economical 


\Ithough availability of materials (rather than cost) 
is the main consideration, the bar graph in Fig. 4 indi- 
cates that most of the substitute spring materials recom 
mended are less expensive than both Type 302 stainless 
steel and phosphor bronze. However, the cost of spring 
materials varies with wire diameter and quantity as well 
as material. The relative costs represented in Fig. 4 are 
only accurate for 0.062 in. wire. Actually, in the smaller 
wire wire. 


than music 


(Continued on page 268) 


sizes stainless can cost less 
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DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


Speed Control Using Magnetic Amplifier 


Fan speed held accurately 
constant or instantly changed 
by servo system controlling 
a magnetic clutch in motor 
drive. 


1 EVERAL systems of speed control 
Ss involving magnetic amplifiers 
have veen described in ELECTRICAL 
MANUFACTURING,® each involving the 
application of a feedback signal from 
a different source and different drive 
systems. The system illustrated here 
was devised by the Electric Machinery 
Manufacturing Company, Minneapo- 


* See list of references at { article 
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Simplified circuit diagram of Regutron magnetic amplifier speed control 


lis, to control and regulate the speed 
of heavy-duty adjustable-speed mag- 
netic drives for fans and pumps. 

The magnetic drive operates on the 
eddy current principle. Through col- 
lector rings, d-c excitation is applied 
to the rotating field which has a mul 
tipole construction similar to the rotor 
of a synchronous motor. Flux from 
the magnet induces eddy currents in 
the annular ring member which sur- 
rounds the magnet and is coupled to 
the constant-speed driving motor. At 
any given slip between the two mem- 
bers, the amount of torque trans- 
mitted is roughly proportional to the 


THREE PHASE POWER STAGE 
MAGNETIC AMPLIFIER 
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for magnetic drive. At right is front view of control cabinet, showing first 
and second stage amplifier at top and power stage amplifier and excitation 
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source below. Line contactors are mounted at rear of panel. 





excitation current. 

Slip loss is proportional to load and 
to slip. On fan-duty loads, the load 
horsepower varies as the cube of the 
speed; slip loss reaches a maximum of 
about 15 per cent of full-load rating 
at two-thirds speed and then decreases 
as the speed decreases. On constant- 
torque loads, the load horsepower 
varies as the speed, and slip loss varies 
directly with the slip. At 50 per cent 
speed, for example, the slip loss equals 
load horsepower and is 50 per cent of 
the motor output. Hence slip cou- 
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Time-Delay Solenoid 
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plings are not usually recommended 
for constant-torque loads unless the 
required speed range is limited to not 
more than 30 per cent slip, or unless 
the power requirements are small. 
Typical applications of this drive are 
to boiler draft fans tied in with auto- 
matic combustion control equipment, 
to centrifugal pumps and to com- 
pressors. 

Speed control of E-M magnetic 
drives is obtained through a tachome- 
ter generator whose output voltage is 
balanced against a reference voltage 
determined by a speed-setting poten 
tiometer. Through a closed-loop feed 
back system, any difference in voltage 
is applied to the magnetic amplifier to 
control the excitation of the magnetic 
drive and bring the actual output 
speed in line with that called for by 
the speed setting. The tachometer 
generator is a 3-phase permanent- 
magnet type belted to the output 
shaft of the magnetic drive coupling. 
As shown in the schematic diagram, 
this generator output is rectified by 
a selenium rectifier and is 16 volts at 
full speed. The voltage reference 
source consists of a constant-voltage 
transformer and a dry-type rectifier 


Carbide 


Machine downtime reduced 
in winding = glass-insulated 
magnet wire. 


UBSTANTIAL savings in wire by 

reducing the amount of skinned 
and broken enameled and _glass-in- 
sulated magnet wire, plus an annual 
saving of several thousand dollars in 
replacement of machine parts were 
made at the Fort Wayne Works of 
the General Electric Company, 
through the step-by-step develop- 
ment of a wire guide arm shown in 
the accompanying sketches. 
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Speed Control With Magnetic Amplifier 
Carbide Rods for Wire Guides - 


Series Ballasts for Two-Lamp Fixtures 


Metal-Plated Plastics Parts 







Mercury Arc Lamp 


And many other new ideas and developments of interest. 


with an output of 16 volts d-c modified 
by a manual potentiometer P to ob- 
tain the desired speed-setting signal. 

To secure magnetic drive excitation 
with a minimum of ripple, a 3-phase 
bridge-type self-saturating circuit is 
used providing full-wave rectification. 
(The simplified diagram shows only 
half-wave rectification.) The output 
of this rectifier is controlled by the 
two-stage self-staurating magnetic am- 
plifier. In operation, if the output of 
the tachometer generator exceeds the 
reference voltage setting at poten 
tiometer P a change takes place in 
the current in the d-c control winding 
of the first-stage amplifier. The 
amount of this change will be such as 
to cause the core to saturate later in 
the positive half cvcle of the voltage 
wave, causing less current to flow in 
the output winding of the first stage, 
and therefore in the control winding 
of the second stage. This in turn will 
cause later saturation in the second 
stage amplifier and less current out 
put from it, reducing the initial satura 
tion in the six reactors controlling the 
power output circuit and thus reduce 
the excitation applied to the magnetic 
drive. 


Rods for Wire 


At the top is the original design, 
consisting of a hardened and chrome- 
plated steel rod attached to a clamp. 
In passing over this arm at high speed, 
the wire “travels” from side to side. 
Wire is under 3 to 5 lb tension. Life 
of the arm was as short as three days 
for glass-coated wire and on enam- 
eled wire the arm lasted about a 
month. During this time, grooves 
would wear into the guide arm and 
prevent the wire from traveling easily. 
This, in turn, increased wear and of- 
ten resulted in skinned and broken 
wire. 

In the first step taken to correct 





New Uses for Aluminum 
Breakage Reduced in Staking 
60-Volt Selenium Cells 

Automatic Standby Power Control 


Bibliography on Military Requirements 


Sensitivity of +0.5 per cent is ob- 
tained with this control through a 
current amplification ratio of approxi- 
mately 20,000 to 1. Speed of response 
is said to be excellent. When an in- 
creased speed is called for by the 
speed selector the excitation goes to 
the ceiling value and stays there until 
the new speed is reached. When 
speed decrease is called for the ex- 
citation drops to approximately 10 
per cent of maximum, resulting in a 
residual torque of approximately 1 
per cent of rated value. Due to the 
extreme sensitivity of this control, 
anti-hunt and damping circuits are 
provided to prevent hunting during 
stable operation and over-run on 
speed changes. Ey EF) 
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the situation the wire was fed through 
a hardened steel roller free to move 
back and forth along a guide. When 
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the hole in the 
severe 


roller showed 
standard Carboloy 
guide ring was inserted in the enter- 
ing end of the roller as shown in the 
center view. Although this 
represented a definite improvement, 
it was desirable to dispense with the 
roller provided a material sufficiently 
resistant to wear could be found for 
the guide arm. 


steel 
wear, a 


design 


The final design incorporated a 
length of 55A Carbolov cemented 
carbide rod °42 in. in diameter brazed 
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to the clamp at one end and to a !s 
in. steel support arm at the other. To 
produce the hook at the right end, 
the carbide and bent 
by a special technique. To prevent 
wear on the clamp from the side-to- 
side travel of the standard 
Carboloy cemented carbide guide ring 
was slipped over the rod and brazed 
to the clamp to act as a bumper. The 
rod is given a high surface finish by 
polishing with a leather thong im- 
pregnated with diamond dust. When 


rod is heated 


wire, a 


it finally begins to show signs of wear 
(after a year or more of service) the 
original surface finish is quickly re- 
newed by similar polishing. 

In addition to reduced scrap and 
guide replacement, the development 
also resulted of increased 
output per machine due to elimina- 
tion of down-time and set-up time. 
Since the guides are used on a large 
number of machines the plant saves 
several thousand dollars annually for 
machine repair costs alone. O OO 


course in 


Series Ballasts for Two-Lamp Fixtures 


C. STONEHILL 
Specialty Transformer & Ballast Divisions 


General Electric Company 


ASICALLY, all series ballasts 
for fluorescent lamps consist of 
a main running circuit and a starting 
circuit. In the older models, the start- 
ing circuit consists simply of a capaci- 
tor shunting lamp A, Fig. 1, through 
which the voltage from the ballasting 
circuit starts lamp B at a low current 
level. Size of this starting capacitor is 
selected so that the current through 
lamp B produces a voltage drop 
across the capacitor sufficient to start 
lamp A. Once started, both lamps 
operate essentially in series from the 
ballasting circuit. 
This circuit provides fair operation, 
but the length of time required to get 
the lamp cathodes up to operating 


temperatures is excessive, and the 
cathodes coating will be depleted 
from prolonged voltage bombard- 


ment. Slow starting action results in 
shortened lamp life—from 20 to 30 
per cent less than that obtained from 
operation by a split-phase type of 
ballast. 

Newer ballasts differ from 
the former design in that the shunting 
capacitor is replaced by a high-volt- 
age, high-impedance winding, Fig. 2, 


series 





.. Reactor 


Ballast 


Fig. 1—Conventional 
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« Starting Capacitor 


starting circuit 
lamps has a capacitor shunting lamps A. 


which supplies the volt-amperes nec- 
essary to start lamp A quickly and 
thus protect the lamp cathodes. The 
circuit is that in- 
duced voltage drops 


also arranged so 
voltages and 
other elements are additive 
and sufficient to start lamp B in a 
similar fast and sure manner. After 
starting, operation is again essentially 
in series from the ballasting circuit. 

To obtain lamp life from series-cir- 
cuit ballasts equivalent to that ob- 
tained from conventional lead-lag 
ballasts, it is essential to heat the 
lamp cathodes to operating temper- 
ature in an extremely short period 
of time. To accomplish this, a mini- 
mum current of 100 ma is required 
at all times. This is the design objec- 
tive of the new General Electric in- 
stant-start lamps. These requirements 
have been accepted by CBM as the 
basis for certification of series ballasts 
for T12 lamps. 

Inherently because of the simpler 
circuit and the smaller amount of 
components and materials used, pow- 
er consumption is less for series bal- 
lasts. But because all of the functions 
of a ballast are inseparably tied to- 
gether, the actual amount of light re- 
ceived per dollar can be the only real 
standard for judging power savings. 
It is possible, for instance, to get low 


across 
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Ballast 
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for fluorescent 





ballast losses by reducing the amount 
of material used in the ballast while 
allowing some lumens-per- 
watt of light output. But in order to 
get a 10 ver cent reduction of ballast 
losses, it might be necessary to allow 
a much greater reduction in effective 
light output. 

Another factor is the current wave 
shape of the lamp. Certain ballast de- 
signs may enable a unit to have low 
losses, but at the same time, cause it 
to produce a current wave 
shape. If the wave shape rises to high 
narrow peaks, the lamp cannot use 
that current efficiently, and loss in 
lamp output would result. This con- 
dition is characterized by a ratio of 
peak current to rms current higher 
than 1.8. Generally speaking, the 
higher the peak-to-rms ratio, the 
poorer the performance of the lamp. 
Watts the ballast delivers are not as 
effective in producing light as watts 
from a ballast putting out full power 
and a wave shape more closely ap- 
proximating a sine wave. Further, the 
high current peaks will excessively 
bombard the lamp cathodes, speeding 
deterioration and reducing lamp life. 

Series ballasts inherently afford 
savings in size and weight and hence 
in handling and shipping charges, as 
well as allowing more flexibility in the 
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Fig. 2—Cireuit for series ballast has capacitor replaced 
by a high-voltage impedance winding. 
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Table I—Comparison of 
Ballasts for Operating 
Two 96T12 Lamps 
(Both types made by same 
manufacturer) 


Lead-lag Series 
ballast ballast 
Weight, Ib 18 5 
Size, length, in. 1914 143¢ 


width and 
height,in. 3'4¢x 25, 34%x2% 


Watts loss 10 39 





design of fixtures tor the larger size 
lamps (see Table 1). 

Pricewise, the series ballast repre- 
sents a direct saving due to the smaller 
amount of materials required as com- 
pared to a conventional unit of the 
same rating. In these times of re- 
stricted availability of critical mate- 
rials this saving is doubly important. 

In the case of lamp failure, if limp 
B fails first, lamp A will continue to 
operate at reduced current. With the 
new ballasts, this current will be 
great enough to assure no appreciable 
damage to the lamp or its effective 
life. (Even with the earlier type bal- 
lasts, lamp A could be allowed to 
operate for several days at reduced 
current without materially shortening 
lamp life.) On the other hand, if lamp 
A fails first, lamp B is disconnected. 

Satisfactory performance cannot be 
obtained with present series ballasts 
and lamps in ambient temperatures 
below 50 F. In such applications 
lamp characteristics change and cause 
unstable operation. This results in 
decreased light output and lamp life. 

Series ballasts have been criticized 
as not being “strobe” corrected. Actu- 





Table Il—Flicker of Fluorescent Lamps 
with Different Types of Ballasts* 


Tulamp, 


lead-lag, instant-start 


40-Watt lamps 


Daylight 14 
Cool white 30 
3500 white pA. 
Warm white 8 
Soft white 26 


96T12 Slimline lamps 


Daylight 50 
Cool white 34 
3500 white 25 
Warm white 20 
Soft white 30 


Series, With three-phase 
instant-start connection 


60 ‘ 
11 2 
30 1 
24 3 
36 a 
66 9 
5 6 
33 5 
26 1 
10 ‘ 


* Values are deviation in per cent from midpoint of light output on 60-cycle circuits, for 
ballasts giving good current wave shapes. Variations in current wave shapes among commer- 
cially available ballasts result in considerably higher flicker values 


ally, when “warm white” fluorescent 
lamps are used with them, the strobe 
effect is not as great as with daylight 
lamps operated by split-phase instant- 
start ballasts. From computed figures 
set forth in Table II certain facts are 
apparent: (1) Lamp color character- 
istics contribute immensely to the 
amount of flicker, and thus to the 
amount of stroboscopic effect. This 
is explained by the fact that different 
phosphors remain activated or fluo- 
rescent for different lengths of time. 
(2) The most effective way to elimi- 
nate strobe is by using three-phase 
connections; and (3) daylight lamps 
with a lead-lag instant-start ballast 
give higher flicker values than any 
other white lamps of the same rating 
with a series ballast, but there have 


been few complaints about them. 

In the past strobe correction has 
been over-emphasized. When fluores- 
cent lighting was first put on the mar- 
ket, single-lamp ballasts were used 
for many two-lamp fixtures. As far as 
could be determined, there is no evi- 
dence of ill effects, either physiologi- 
cal or psychological. Rumors of head- 
aches, eye strain, and even cataracts 
were rampant, but they died down 
when medical commissions and other 
investigators could find no evidence 
to support them. While it is possible 
that synchronization of fast-moving 
machinery and fluorescent lights 
could create a hazard, in most plants 
no such condition would exist, and 
series ballasts would be _ perfectly 
satisfactory. ood 


Time-Delay Solenoid 


Series resistor of negative 
temperature coefficient pro- 
vides delayed opening and 
fast closing. 


D. E. HARRIS 
Development Engineer 
Skinner Electric Valve Div. 


LTHOUGH solenoid shut off 
valves have been used success- 
fully for some time to prevent after- 
dribble of fuel from intermittently 
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operated oil burner nozzles, it is only 
recently that stress has been placed 
on the fact that trouble-making soot 
can be further reduced by delaying 
admittance of oil into the combustion 
chamber until after the blower has 
had sufficient time to establish a suit- 
able draft. Many installations have 
been made using conventional types 
of time-delay relays, but equipment 
and installation costs have been too 
high to permit general use of the 
system. The answer to this problem 
was to develop an inexpensive sole- 


noid valve with a built in means of 
obtaining delayed opening. 

One or more of the requirements of 
low cost, compactness, dependability, 
ruggedness, and ability to withstand 
adverse atmospheric conditions, nar- 
rowed the choice to three time-delay 
methods, and working models of each 
type were built and tested. One of 
these incorporated a dashpott and 
magnetic plunger which, by displac- 
ing silicone fluid, completed the 
principal magnetic circuit of the valve, 
allowing the spring-loaded armature 
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to unseat the valve orifice. Another 
model utilized a bimetal thermal 
switch similar to the type used in 
motor overload protective devices, 
but with normally open contacts and 
a built-in heater operating at line 
voltage. The type finally selected for 
production makes use of a negative 
temperature coefficient material as a 
thermal delay unit. A small cylinder 
of the special material, which has a 
sufficiently high electrical] resistance at 
normal temperatures to prevent valve 
actuation, is placed in series with the 
solenoid valve coil. When voltage is 
applied to the circuit, the voltage 
drop across the unit causes it to heat, 
which in turn causes its resistance to 
drop to a low enough value to permit 
the valve to open. This design not 
only met all of the design require- 
ments, but was compact enough to be 
incorporated into the housing of a 
valve already being built for oil 
burner applications without any major 
change in construction. This advan- 
tage was the deciding factor in de- 
termining the type to be produced. 
Connections to the thermal unit, 
which is appriximately 0.4” diam. 
and 0.1” thick, are made by tinned 
brass discs which are attached to 
leads from the coil compartment. 
These parts are clamped between two 
identical molded ceramic insulators 
by a U shaped push-on spring clip. 


Alignment of the insulators is pro- 





In series with the 
solenoid coil is a re- 
sistor with a negative 


UY -cecccccccccs 
emperature  coeffi- ; <= 
— : : Resistor---" Vipera 
cient. Resistance is J 
; Insulator- 
high enough to pre- , eet” 
Clip --- 


vent operation for 
several seconds while 
the resistor is heat- 


ing up. 


vided by the resistance unit which 
pilots in a recess in each one, and by 
the lead wires which fit into molded 
channels. The accompanying sketch 
shows how the assembly is located 
between one end plate of the valve 
and the internal flux plate which has 
a portion of its diameter removed to 
allow a passage for the leads. It will 
be observed that the valve itself is 
of somewhat unconventional design, 
the ports being connected to each 
end of the solenoid tube instead of 


Metal-Plated Plasties 


New production-run method 
applicable to phenolics and 
styrenes. 


ASS- PRODUCTION .electro- 
i plating techniques, developed 
by Plastiplate Co., Inc., South River, 
N. J., deposit a hard high-polish film 
of copper, silver, chromium or other 
metal 0.002 to 0.003 in. thick on the 
surface of small plastics parts such as 
instrument control] knobs and shielding 
for electronic parts (see illustration). 
Phenolics, styrenes and vinyls 
adaptable to this process. 
Twelve different colors as well as 
natural metal finishes can be plated 
evenly and to any desired thickness. 
Because of the high degree of produc- 
tion control two different colors can 
be plated on inner and outer surfaces 
of a single deep-molded plastics part 
to produce an inlay effect. Also uni- 
form deposition on even very intricate 
parts is also said to be attained. The 
electroplating process is in four steps: 


are 
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i. Abrasives are used to roughen 
the smooth plastics surface so 
that a thin bond coat of silver, 
applied by immersion or spray- 
ing will adhere. 


2. When dry, the coat is 


bond 





| 


aT] 










LON 


NZL. 






CAhdhuteadhadl 


7D Lhd de ehdhacdhacthathathlhe 


CI 
es 








N) 


WLLL 


= 


see eee eees= 


both being tapped in a single body. 
The end pieces are held in place by 
snap rings and sealed with “O” rings. 

Initial opening time is influenced 
slightly by inlet pressure and _ line 
voltage. In a typical unit opening 
time increased from 4.5 to 5.4 sec 
with an increase in inlet pressure 
from 90 to 115 psi. At 100 psi pres- 
sure, opening time of 5 sec at 115 
volts increased to 7 sec at 115 volts 
increased to 7 sec with line voltage 
down to 105. volts. O00 


Parts 


tested for adequate electrical 
conductivity to permit electro- 
plating the parts by tumbling 
inside a perforated barrel revolv- 
ing in a copper salt solution. 

3. A base coat of copper plate is 


Typical metal-plat- 
ed plastics parts: 
shielding for  elec- 
tronic components. 
(Source: Bakelite 
Company) 
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Here’s why... 


VARGLAS Tubing is now impregnated with G.E. PERMAFIL 


5 
Here’s how... 
Lp BETTER DIELECTRIC RETENTION 


+ . » 7,000 volts — and keeps its high dielectric value under toughest service 
conditions. 
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. » . twist it—tie it— bend it — wrap itl No crack —no peel —no dielectric loss. 








BETTER HEAT RESISTANCE 


. . . Withstands more than 2,000 hours at 105° to 110° C — 1,000 hours at 125° 
C — extensive periods even at 150° C. 


‘ys 
PD avairaste In colts 
~ 


. .. $0 that you can cut the length you need — no more, no less, no waste. 
Standard colors — wide range of sizes — meets or exceeds all A.S.1.M. 
specifications. 


CAN BE AFTER-TREATED aa 
. in baking and varnishing operations. Reacts 7 ia b ' 
better than most oleoresinous materials and other 


N synthetic coated tubings. Sample— 
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Information 
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Please send me full information as well as a free sample of your new 
Varglas Tubing impregnated with General Electric Permafil. | am particularly 


i VARFLEX Corporation, 309 jay St., Rome, N. Y. 


Makers of interested in samples suitable for 
Electrical Insulating i Name...... 
Tubing and Sleeving 4 Company............. 
i Street 
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followed by a thin layer of the tumbling in barrels filled with in long copper still tanks and 
desired metal finish. steel shot and a soap solution. polished on buffing wheels. , 
4. Plated parts are polished by Larger objects are metal plated Oog 
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Servo system adds_ speed, ==, Cadle seal 


compactness and _ self-printing ohm - 


strain gages 







Calibration 
resistor 


functions in a new electronic Zé 


Elastic 
seale. member 







shielded 
cable 









_ Terminal 
“ resistance 


| ROBLEMS encountered in_ in- 
‘ — adyustment 


stallation, maintenance, remote SR-4 .. 
indication and vending with conven- strain 
tional lever weighing systems placed _— 
severe limitations on some industrial 
uses, particularly when weighing ma- 
terial in motion. Instead of the bulky 
and complicated lever system a small, 
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Fig. 4—Strain gage element is con- 


sturdy load-cell, such as shown just Fig. 3—Deflection of the elastic nected as one leg of the bridge 
over the lower crane hook in Fig. 1, member under load changes re- circuit; other resistors serve as cali- 
converts weight into an_ electrical sistance of the strain gage in the bration and temperature compensa- 
signal which can then be amplified to Baldwin road cell. tion. 

drive a servo motor to electrically Sa Alias ; 

measure the signal. Motor power is then available to perform indicating | and temperature compensating §resist- 


or printing operations—at a distance ances are included in the bridge cir- 
if needed—without placing any load cuit. 


on the weighing system. Output from the load cell is fed to 
This type of servo system is used an amplifier which drives a servo mo- 
in the new weighing system devel- tor in the proper direction to adjust 
oped by Streeter-Amet Company, a potentiometer to bring the bridge 
Chicago, shown in the block diagram, — back into balance. Sufficient power is 
Fig. 2. In the section view of the available from the motor then to 
Baldwin load cell, Fig. 3, the load operate a recording and_ printing 
f is applied to an elastic member to mechanism. 
, which a strain gage is bonded. This Zero adjustment in such a system 
; strain gage serves as one leg of a __ is readily made by a manual potenti- 
bridge circuit, Fig. 4. Elastic defor- | ometer as shown in Fig. 5. Also scale 


mation set up by the load causes a adjustment is readily made by adding 
change in the resistance of the strain or subtracting multiples of the basic 
element and a corresponding voltage range resistance and then balancing 
appears in the output. Calibrating at zero. Thus a small load differential 


& 
ze 
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Step cam assembly 


Ke nting function“ 
Fig. 1—In the Streeter-Amet weigh- Oe eee 


ing seale, a Baldwin load cell, \ 
shown here applied to a crane 


Q 


hook, supplies a signal propor- 
tional to the weight to a_ servo 
system. 














ee so 7 
Balancing | -Manua/ j 
bridge | zero _ ce . ua 
network | balance 7 Fig. 5—Manual ad 
” justments _ provide 
| correction for zero 


and change the scale 
_-Manual span 


: range. Note _ that 
adjustment 


series connection of 
Fig. 2—Block diagram for the 


servo system. A reversing motor 
drives balancing potentiometer and 
also the printing mechanism. 


several load cells 
~Mofor-driven may be used without 
balancing 


potentiometer changing the servo 






system. 
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’ Series 345 D.C. 
Relay 


@ BUSINESS MACHINES 
@ ALARM SYSTEMS 
@ AUTOMATIC CONTROLS 






@ POWER 

@ TURRET CONTROL 
@ GUN FIRING 

@ COMMUNICATIONS 


Fast ..°. accurate ... the power, gun firing, turret control and 
communications in a fighting tank depend on expert industrial 
design and production techniques on the homefront, where speed 
and precision meet again in business machine “paper work”. OCTAL PLUG =A. N. CONNECTOR 


ey 


SCREW TERMINAL LUG HEADER 


In mills, factories and in banks Guardian Relays control devices 
that count—compute—sort—convey—package—vend—meter 
and mail. Basic... flexible... government approved... 
hermetically sealed or open type mounted ... Guardian Relays 





serve all fronts ... will serve you well! 





esti Sth ous 


AN-3320-1 D.C, AN-3324-1 D.C, Series 610 A.C.—615 D.C. Series 695 D.C. 
Get Guardian's New HERMETICALLY SEALED RELAY CATALOG Now! 


GUARDIAN ELECTRIC 


1627-B W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LEME OF RELAYS SERVING AMERICAN tMOUSTRY 
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may be measured on a 


accurately 
large-capacity 


ranges may be 


basic 
substi- 


Since 
changed by 


scale. 


New 


ATERIAL conservation mea- 
MI sures are now bringing an in- 
creased number of developments 
aimed at reducing the use of materials 
in short supply.° To save copper, 
aluminum is being substituted for 
brass in bases for electric light bulbs 
at General Electric’s Lamp Depart- 
ment in Cleveland. Problems en- 
countered were the high temperature 
used by machines on which lamps are 
assembled, and a solder and flux suit- 


* For a report on developments in the radio-elec 
tronics field see “Saving Critical Materials’ in De 
cember 1951, page 102 


load units, one recorder 
and servo system can be applied to a 
wide range of weighing equipment. 


tuting new 


Uses for 


able for high-speed automatic solder- 
ing. Advantages have been found in 
better appearance, better electrical 
conductivity and greater resistance to 
acids and a variety of atmospheres. 
It now appears that aluminum is in 
to stay, even if the supply situation 
eases. 

To conserve zinc and cadmium, die- 
cast aluminum is being substituted 
for cast or malleable iron for outlet 
bodies, made by Killark Electric Mfg. 
Co., St. Louis. This change saves the 
critical materials required for plated 
finishes to provide the required cor- 


shown, or in parallel. 


If the application requires, several 
cells may be connected in series, as 
Ooa 


Aluminum 





rosion resistance on iron bodies. The 
corrosion-resistant aluminum _ alloy 
used provides a material acceptable 
under Fed. Spec. W-O-806 without 
the plating specified for iron parts. 

ie 


Breakage Reduced in Staking 


Pressure on staking tools 


equalized by beeswax; pres- 
sure switch limits force. 


CRAP losses have been reduced 
from a former 17 per cent to 3 
per cent or less in staking metal parts 
to a molded phenolic base of a mag- 
netic switch assembly through the 
use of unique tooling on a small hy- 






—+—————- PRESS RAM 


LEATHER WASHER 


STRIPPER SPRINGS 


STRIPPER PLATE 
DUAL PUNCHES 


draulic press used by the Penn Elec- 
tric Switch Co., Goshen, Indiana. As 
shown in the sketch, Fig. 1, a bees- 
wax-filled head is used to even up the 
pressure on the hold-down. The ram 
does not have a fixed stroke but is set 
for pressure reversal after a timed 


BEESWAX 


holding period. The length of the 
stroke adjusts automatically to the 
variations in the thickness of the 
molded bases or any of the other 
parts. With previous _fixed-stroke 
press equipment, breakage often oc- 
curred on phenolic bases that were 











Fig. 1 (left)—Beeswax used to equalize the load between 


the staking punches has reduced breakage on molded 
switch bases below. Fig. 2—Operators 
load fixtures on indexing table which brings parts under 


ram punches. 





phenolic shown 
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Rapid Staking 
TTA Surface WLR 
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INSUROK 
et 


INSULATING LAMINATE 
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Also provides superior insulation resistance and 








PR MALLORY & CO inc 


mechanical strength for these [//ViU) (4 switch stators 


, 9c 


Mallory engineers ran repeated tests on INSUROK T-725, and found 


EXAMINE T-725’s COMBINATION that it has not only high insulation resistance, but excellent resiliency, 


which permits rapid staking of terminals under pressure without cracks 
OF PROPERTIES FOR YOUR in the immediate staking area. This quality, according to Mallory, 
TOUGH ELECTRICAL JOBS! **... prevents electrical losses due to surface collection of moisture in 
Thickness Tested 1/16” cracks. Mallory RL Switches thus have longer service life.” — 
Moisture Absorption (24 hours) 0.42% 


E Sa eet Sheet Se es tas 77°F T-725 is practically unaffected by sanding, and . 

xpansion after -hr Immersion in ater at : . ; ge “en : ae >: 2 

Raamee 0.0002” meets the prope rty requirements of M LL P 31 15 3 ae 
and other rigid government specifications. These F 

Tensile Strength parts are being fabricated by Richardson—in 


Main Direction 18,000 psi 


large volume—and with critical dimensions held 


Cross Direction 14,000 psi to .002” or less. Investigate INSUROK lami- ° 
Flexural Strength ae 
Mata Direction 21,000 psi nated and molded plastics for your product. 


Cross Direction 17,000 psi 


Dielectric Strength (perpendicular to laminations) Write for Data Sheet 
Short Time on T-725 and illustrated 


Step by Step -_p.m. booklet—‘“‘Laminated INSUROK.” i 


Tests at Room = After 96 hr at 90% 


rman gis” HE | ef. RICHARDSON COMPANY 


1 megacycle 
Dielectric Constant at FOUNDED 1858—LOCKLAND, OHIO 


1 megacycie ' 2799 Lake St., Melrose Park, Illinois (Chicago District) 
Loss Factor at 


1 megacycle GAGE cckccccce O18 SALES OFFICES: Cleveland °* Detroit °* Indianapolis °* Lockland, Ohio 
Insulation Resistance, megohms .... 121,000 Los Angeles * Milwaukee * New Brunswick, (N. J.) * New York * Philadelphio 


Rochester * San Francisco * St. Louis 
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slightly too thick, and loose fittings 
were encountered if the 
too thin. 

The _ pressure-limited stroke also 
eliminates the possibility of damage 
to the internal threading on the staked 
terminal posts. Formerly these threads 
had to be chased to be 
was no distortion. 

This 4-ton oil hydraulic Multipress 
is operated at 1'-ton pressure with 
a 3.5 sec time delay at the bottom of 
the stroke before reversal. This par- 
ticular press is equipped with an in- 
dex table having six stations located 


bases were 


sure there 


around a dial, Fig. 2. Positive inter- 
lock between the table and the ram 
prevents the table from indexing un- 
less the ram is at its upper stroke 
limit. Three operators position the 
various parts in the fixtures at each 
station, and the table automatically 
indexes the parts under the ram tool- 
ing. A cam track lifts the finished as- 
semblies out of the fixtures just be- 
yond the ram station and an air ejec- 
tor discharges the parts into a chute 
for the next operation. Attached to 
the ram is a rod that trips a magnetic 
switch, activating a 


solenoid valve 


which operates the ejector air valve. 
A counting arm is on the ram. 

Two different models of this mag- 
netic switch are staked simultane- 
ously. Five of the stations are 
equipped with fixtures designed for 
switches in which silver contact points 
are used while the sixth station is de- 
signed to accept switches made with 
platinum contact points of a slightly 
different shape. With this setup, pro- 
duction has been increased 56 per 
cent; savings in labor is 43 per cent 
over mechanical press operations. 
Tooling cost is $300. JOO 


60-Volt Selenium Cells 


New development offers re- 
duced size and weight for 
low-current applications. 


LTHOUGH the usual commer- 
A cial standard today is 26 volts 
per cell, selenium rectifier cells capa- 
ble of withstanding 60 volts rms are 
now available, according to an an- 
nouncement by  Kotron Rectifier 
Corp., Newark, N. J]. Production of 
cells capable of blocking 40 volts rms 
was started in January 1948°. In- 
creased voltage per cell permits a 
material reduction in size and weight 
of rectifier stackst effecting conserva- 
tion of critical materials such as sele- 
nium and aluminum. 

Voltage ratings for the 60-volt cells 
are determined, in accordance with 
NEMA standards, when delivering a 
mean current density of 0.333 amp 
per sq in. in a single phase bridge 
circuit with a maximum ambient tem- 
perature of 35 C. 

For many high-current, low-voltage 
applications, where the higher voltage 
cells are not required, these Kotron 
cells can be processed for a lower volt- 
age and a decreased resistance in the 
conducting direction. For example, 


*See new 


product announcement in  ELectricat 


October 1949, page 170. 


**Advanced Developments in Metallic Rec- 
in Evectrrica MANUFACTURING, October 1951, 


MANUFACTURING 
+ See 

tifiers,”’ 

page 128 





Typical selenium cells made by Kotron. Battery charging rectifier at left is 
4\% in. long and delivers 100 amp; at right, one of three units in a three- 
phase full-wave bridge delivering 1000 amp at 12 volts. 


cells processed to block 18 volts have 
a current rating 2.2 times those proc- 
essed for 40 volts; they require less 
than half the area needed in older 18- 
volt cells to deliver an equal current. 

Characteristics required of rectifiers 
for magnetic amplifiers include a high 
ratio of blocking-to-conducting §resist- 
ance, stability, long life and in most 
applications balanced arms. Kotron 
cells made for 20-volts rms have a 
resistance ratio of 1600:1 in all cell 


and the ratio increases with 
lower applied voltages. Reverse cur- 
rent characteristics of all rectifier cells 
designed for this service are balanced 
within 5 per cent, and change less 
than 1 per cent in 10,000 hr use. 
The new 60-volt cells are being 
announced after the conclusion of a 
series of life tests. Ratings are based 
on operation in a single-phase bridge 
connection with air cooled stacks in 
an ambient of 35 C. OF | 


sizes, 


Automatic Standby Power Control 


Time-delay relay starts aux- 
iliary power source when 
voltage drops. 


N THE operation of certain types 
of equipment a continuous source 
of electric power is of utmost impor- 
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tance. To accomplish this requires a 
main or normal source of electrical 
energy, an emergency source and a 
controlling device. A problem of this 
tvpe recently arose in connection with 
the power supply of electronic equip- 
ment installed on a natural gas pipe- 


line where pumping stations generally 
are without operator supervision. In 
this case the apparatus had to be 
supplied with 115/230 volt, 3-wire, 
single-phase 60-cycle power. The 
problem was to devise a control sys- 
tem to start a gas engine and asso- 
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ON 50% TIME SAVINGS 


How the Charles Beseler Company, Newark, 
New Jersey, eliminated 84 fasteners and 
cut assembly time and cost in half on 

new opaque projector assembly 


It used to take 168 screws, nuts and washers to 
attach the cover panels to the base frame of the 
new Beseler opaque projector. That was before 
“U”-Type SPEED NUTS were tried. Now it takes 
only 84 screws and SPEED NUTS to do this job. 


By making this switch, Beseler picked up a 5% 
material savings, reduced handling, stocking 
and ordering of parts and made a substantial 
50°% saving in assembly time. 


“U”-Type self-retaining SPEED NUTS are pre- 
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assembled on the base frames of projectors — 
ready for simple attaching of panels as frames 
come down assembly line. Time required for this 
step was cut from 13 minutes to 6, and the 
production rate was increased to a new high. 


There is no better time than now to take a close 
look at your fastening costs. Savings here often 
balance rising costs elsewhere. Your Tinnerman 
representative will supply helpful details. Call 
him in— and write now for your copy of Savings 
Stories, Vol. III. TINNERMAN PRODUCTS, INC., 
Dept. 12, Box 6688, Cleveland 1, Ohio. In Canada: 
Dominion Fasteners, Limited, Hamilton. In 
Great Britain, Simmonds Aerocessories, Limited, 
Treforest, Wales. 


“.Type SPEED NUTS are shown on 
flange of frame —in screw-receiving 
position, ready for blind attachment 
of panels. No extra parts handling. 
Screws are easily inserted and driven 
from assembly side of projector. 
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ciated standby generator in the event 
either the main power source went 
off completely or the voltage fell to 
a value below which the electronic 
equipment failed to operate satisfac- 
torily. Auxiliary problems involved the 
inclusion of a trickle charger for the 
starter battery. 

The solution worked out by the 
Industrial Contro] Panel Company, 
Chicago, is illustrated in the elemen- 
tary control wiring diagram. Provi- 
sion is made to bring in the emergency 
source when required, but to avoid 
starting up the generator for momen- 
tary fluctuations on the line. This is 
accomplished by a time-delay relay 
TD used in conjunction with the volt- 
age sensitive relay VR, which moni- 
tors the normal supply. In the event 
this supply is de-energized or for 
some reason of regulation the voltage 
falls to a predetermined value Vi, the 
VR contacts open, starting a time 
delay built into the time-delay relay. 
This time is short yet allows for 
momentary line disturbances. If the 
condition that initiated action of VR 
continues past the duration of Ti, the 
two sets of TD contacts close. One 
pair starts the gas engine through lines 
3 and 4 and the battery; the other 
closes the circuit to the load relay LR 
and the auxiliary relay AR, but these 
coils are not energized until the gen- 
erator comes up to voltage. They then 
transfer the load to the emergency 
source at L1, L2 and L3 through the 
normally open LR contacts. 

When the normal source returns or 
reaches a voltage V2, usually in ex- 
cess of Vi, relay VR is re-energized 
and contacts VR reclose. Time-delay 
relay TD counts off for a long delay 
Tz to assure that the normal power 
source will remain stable. At the ex 
piration of this period, contacts TD 
open, causing the generator to stop 
and the load to be transferred back 
to the normal supply through the nor- 
mally closed LR contacts. The time- 
delay relay is designed to reset in- 
stantly and thereby be ready for the 
full delay period at all times. 

For checking purposes a push-but 
ton test switch ET is included in the 
VR relay circuit so that its opening 
can simulate de-energizing the normal 
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L3 Ll 


Ernergency 


gererator 


supply. This function can be made 
automatic through a timer. 

Trickle charger for the battery 
uses a half-wave metallic rectifier sup- 
plied through a step-down transformer 
and is provided with a rheostat for 


Mereury Are Lamp 








L2 attended 


Voltage - sensi- 
tive relay VR 
senses voltage 
drop or loss of 
line power and 
starts  engine- 
generator 
for standby pow- 
er for electronic 
equipment at un- 


driven 


pump- 
ing station. 


control of slow charging rate and a 
by-pass switch for fast charging. It 
serves to keep the standby starting 
battery fully charged. To allow for 
maintenance on the engine, a switch 
is provided in lines 3-4. OC 


EDESIGN has reduced the size 
R and cost of the high-intensity 
water-cooled mercury arc lamp de- 
veloped by Huggins Laboratories, 
Menlo Park, Cal., for high-speed 
photography, photosynthesis and 
photochemical processes. Lamps are 
now available with are widths of 1, 
1% and 1% mm. Power inputs range 
between 1 and 2 kw.,_ brilliancies 
from 40,000 to 90,000 candles per sq 
cm; light outputs from 65,000 to 13,- 
000 lumens. Operation can be from 
a-c, d-c, single-flash or stroboscopic 
power supplies. Oco 


Bibliography on Military Targets and Design Requirements 


EVISED and brought up to date, this annotated 
bibliography of articles dealing in whole or in 
part with Armed Services’ developments reflects a con- 
tinuing editorial program by ELecrricaL MANUFAC- 


TURING: 


Improved Components and Materials for Reliable Elec- 


tronic Equipment, November 1951, page 114. A re- 
view of a number of completed Signal Corps projects; 
a work-in-progress report on current and planned 
projects; and a restatement of the requirements for 


reliability that arise in modern warfare. 


(Continued on page 274) 
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The ELLIOTT CROCKER-WHEELER 
Brake MOTOR 


Wj The bonded metal brake linings of the C-W 
brake give greater friction for quicker stops, 
greater wear resistance, complete immunity to 
climatic conditions, oil or grease, and long serv- 
ice with no change in retarding torque. 


Here is a brake you can depend upon to do 
its job day in and day out with true Crocker- 
‘Wheeler reliability. Available as part of any 
C-W integral motor, or separately for mounting 
on NEMA D flange motors, frames 203-326, or 












The unusually short overhang of the C-W C face motors, frames 364-405. 


brake provides maximum rigidity and the com- GET BRAKE MOTOR BULLETIN SL-610-1, 


addressing your request 
to Elliott Company, 
Dept. EM, Jeannette, Pa. 


pactness that adapts it to limited space — a vital 


feature on machine drives. The magnetic action 





which releases the brake is instantaneous and 
powerful. The entire mechanism is completely 
enclosed in an easily removable cover. 


ELLIOTT Company 


CROCKER-WHEELER DIVISION 
Ampere, N. J. 





My 
j / tts dig 


Ly "iy, 
fc Beas 


BRANCH OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES 
ELLIOTT Approved SERVICE SHOPS COVER THE COUNTRY 


W?2.2 
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COMPONENTS | 
and MATERIALS. 


For further data on items reviewed here, circle item number on postcard in Reader Inquiry Facility, 
or write direct to the manufacturer mentioning ELECTRICAL MANUFACTURING as your source. 
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ELECTRONIC TIMER CAN BE STARTED BY MOMENTARY CONTACT 


\ ODELS C and D of the Type CK 

timer can now be started either by 
a momentary or a sustained contact. Mo- 
mentary contact starting is obtained 
without sacrificing any of the other de- 
sirable features resulting from the use of 
a cold-cathode trigger tube. The timer 
also possesses the following characteris- 
tics: it requires no filament 
there is no wear on the tube during 
periods; timing is instant and 
accurate without warm-up; and the timer 
can be recycled immediately, with no 
delay required for recharging a timing 
capacitor. In addition, the timer has a 
separate set of single-pole, single-throw, 
normally open contacts that close at the 
start and reopen at the end of the timed 
cycle. These contacts will handle 8 amp; 


current; 


standby 


consequently they may be used to con- 
trol a separate load (for example, one at 
low d-c voltage) as well as for momen- 
tary starting duty. Four time ranges are 
available: 1.5, 3, 6, or 12 sec. A dial 
with 100 graduations allows the timer to 
be set for any desired percentage of the 
total range. The timer operates directly 
from a 60-cycle, 105-125 volt supply. 
Its delay relay handles an 8-amp non- 
inductive load at 125 volts a-c in a 
single-pole, double-throw circuit, with 
no intermediate “off” position. The ter- 
minal board has plainly marked 
terminals for all electrical connections. 
Dimensions are 3% x 4% x 3 in, Farmer 
Electric Co., 21 Mossfield Road, Waban 
68, Mass. 


No. 1, 


screw 





HIGH-HEAT ALUMINUM PAINT CONTAINS SILICONE RESIN 


7 EW type of aluminum paint is avail- 
able for brush or spray application 

to metal surfaces heated to temperatures 
in the 200 F to 1000 F range. Instead 
of depending on a bond based on or- 
ganic materials, new paint contains sili- 
which results in the aluminum 
coating fusing with the material to be 
protected. The silicone component pre- 


cones, 


vents the blistering, burning, flaking or 
discoloration usually experienced under 
extreme heat. It provides a silver-bright 
finish with high resistance to rust, heat, 
chemical fumes and weather. Paint re- 
quires a temperature of 200 F for an 
hour or more to fuse or “set” it on the 
metal. It is designed for application only 
to properly cleaned metal surfaces which 


are heated in service and not for appli- 
cation over any other paint or primer. 
It is being used on baking ovens, hot 
exhaust tunnels, and similar problem sur- 
faces. Packed in 1-gal, two-compartment 


containers; covers 1000 sq. ft. per gal. 


Tropical Paint And Oil Co., 1210-52 
West 70th Street, Cleveland 2. 
No. 2, Reader Inquiry f ty, page 213 


HEAT-TREATED TUBULAR SLOTTED PIN 


| UE to its design and heat-treated 

structure, this pin is both light and 
Chamfered permit rapid 
insertion. Available in standard and light 
duty types, the pin has excellent shock- 
resistant characteristics because its basic 
design—a hollow split tube—allows it to 


strong. ends 


flex and absorb high stresses caused by 
impact or overload. Compressed when it 
is driven or pressed in place, pin remains 
tight and secure against vibration. Since 
it requires only a straight drilled hole to 
locking action, 


achieve its no tapping, 


134 


reaming, peening or milling operations 
are required. Pins are available in stock 
lengths from % in. up and manufactured 
from carbon steel and type 420 corrosion- 
resistant steel. Carbon pins are manu- 
factured with a Rockwell “C” hardness 
from 46-53 and stainless steel with 43-52. 
Standard-duty 
for applications that require a 
strength equal to that of a solid pin of 
Light duty pins are 
recommended for applications where the 
critical 


pins are recommended 


shear 
the same diameter. 


shear strength is not a factor. 


tlds 
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NEED PLASTIC PARTS 


CHICAGO MOLDED 





THAT CAN TAKE 


Do you have an application where toughness and 
resistance to shock are essential? Must the part with- 
stand sharp impact? Must it resist the action of water 
...or oil. . . or chemicals? 

If you’re confronted with any or all of these problems 
there is a good chance that the right plastic materials 
can help you. For example: 


(A) The washing machine agitator has to stand continuous 
mechanical stress in use. At the same time it must resist 
moisture and the chemical action of soaps and detergents. 
The specially formulated phenolic material yields outstanding 
performance. 


(B) Here’s a searchlight handle that must withstand sharp 
physical shock. The rubber phenolic material from which it is 
molded can really take it! 


(C) This automotive brake plug is at times subjected to both 
physical shock and severe mechanical stresses. For this 
application, a canvas filled phenolic has proven highly successful. 


D) This distributor rotor withstands gear friction, ignition 
voltage, and the rugged service given every component in a 
farm tractor. Here again a phenolic plastic, properly chosen, 
does an outstanding job. 


Getting the right material for the job is a big step in the suc- 
cess of any plastic application. And in choosing the one best 
material for the job, from the hundreds of materials and for- 
mulations now available, there is no substitute for experience. 

For more than thirty-two years Chicago Molded has been 
solving problems like these—and hundreds of others—for 
many of America’s largest users of plastics. That same sea- 
soned know-how is available to you in perfecting the details of 
your plastic molding job. Chicago Molded’s service extends to 
every step in the molding process—from design for molding 
through tool making, production, and finishing, down to the 
last detail of the molded component, ready for assembly into 
your product. 

There is not the slightest obligation in talking over your 
needs with a Chicago Molded engineer. For prompt action, 
just write, wire, or phone. 


ey 





PRODUCTS CORPORATION 


1024 N. Kolmar Ave. Chicago 51, Illinois 
CUSTOM MOLDERS OF ALL PLASTIC MATERIALS 
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eo, SSSSSSSHOSSSSSHSSSSSSSSSSSSSSSHSSSSSSSSSSSSSSSSS 
p. THIS TO YOUR LETTERHEAD 


and mail it to us. We'll put you on our mailing list to 
receive "Plastics Progress”, an interesting and in- 
formative publication containing articles about 
current plastic molding jobs as well as other factual 
data of value to the user of plastics. There’s no 
charge or obligation. 


MAIL IT TODAY 
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They can be used for fastening such un- 
like materials as brass and aluminum to 
steel, glass or plastic to metal, or where 
the force required for insertion or re- 
moval must be at a minimum in order 
not to damage the assembly. Heavy duty 


pins may be obtained to order. Pins can 
be inserted either by use of a hammer 
or can be hopper-fed to an assembly 
fixture or an air or hydraulic press. The 
pin may be used over again, since its 
ability to resume its original free diame- 


ter is an inherent characteristic of the 
heat-treated slotted tubular section. If 
desired, pins can be removed with a drift 
punch. Self Lock Fastener Corp., 259 
Stephens St., Belleville 9, N. J. 

Circle No. 3, Recder 
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LARGER MOTORS ADDED TO LINE 


poem addition of four frame sizes ex- 
pands the “All-Weather” line of 
standard motors to include 125 hp rat- 
ings. Highest previous rating has been 
50 hp. New ratings are made in NEMA 
frames 444, 445, 504, and 505. The four 
new sizes are specially treated to resist 
moisture and corrosion. All steel parts 
have a baked-on, rust-resisting under- 
coating of “Robbinite.” The rotor as- 
sembly is treated with a special rust- 
inhibitor and the cast-iron end-heads 
and terminal box are cleaned and given 
an anticorrosion treatment of zinc chro- 
mate. Power lead-ins are sealed at the 
motor shell with a nonhardening com- 
pound. Extra-wide prelubricated ball 
bearings containing special laboratory- 
tested greases resist the adverse condi- 


tions of dust, temperature, humidity, and 
speed. Under normal operating condi- 
tions these bearings will not require 
lubrication for at least five years. Extra 
insulation between coil—not just 
phase groups alone—provides 3 to 4 
times more protection than if used be- 
tween phase groups only. The coils are 
covered with a moisture-resistant, syn- 
thetic resin and tung oil sealer, and the 
entire winding is successively _ pre- 
heated, dipped in synthetic resin-base 
varnish, and baked. End-to-end ventila- 
tion eliminates converging air currents 
that deposit dirt. Auxiliary air passages 
in the rotor core assembly enable the air 
to circulate through the rotor as well as 
between the stator windings and _ the 
shell of the motor. Robbins & Meyers, 


each 





Inc.. Industrial Motor Division, 
field 99, Ohio 


Spring- 
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TINY UHF POWERHOUSE MEASURES LESS THAN 3 IN. 


NJ] OW available is the latest and most 

powerful tube in the “pencil-type” 
triode series—a medium-mu type capable 
of producing a peak output of more than 
1000 watts in plate-pulsed service at 
frequencies up to 3300 mc. Type 5893 
is designed for pulsed-oscillator and 
power-amplifier service and is engi- 
neered to provide high-frequency per- 
formance in both pulse and cw applica- 
tions. Tube can be used in low-power 
pulse equipment, such as transponders, 
navigation beams, telemeters, and pulse 


altimeters. It is also adaptable for use 


in signal generators and mobile trans- 
mitters as a cw oscillator and a power 
amplifier in the uhf region. It is rated 
to take a plate-voltage pulse of up to 
1750 volts on pulsed, oscillator service 
and will maintain stable oscillations at 





pulse voltages as low as 800 volts. In 
cw applications, the tube can deliver a 
useful power output of more than 6 
watts at a plate voltage of 300 volts 
and a frequency of 1000 mc. The new 
tube’s versatility stems from design im- 
provements incorporated in the “pencil- 
type” construction to meet uhf opera- 
tional requirements with regard to mini- 
mum transit time, low lead inductance, 
and low interelectrode capacitances. The 
tube also has the following characteris- 


tics: small size, light weight, low heater 
wattage, good thermal stability, and 
adaptability for use in circuits of the 
coaxial-cylinder, line, or lumped-circuit 
type. Measuring only 2-5/16 in. in over- 
all length, the triode features a double- 
ended, metal-glass coaxial-electrode 
structure. The plate cylinder and_ the 
cathode cylinder, each only 4% in. in 
diameter, jut from either side of the grid 
flange located at the midsection of the 
tube. The flange serves to isolate the 
plate circuit from the cathode circuit 
when the tube is used in grounded-grid 
To reduce power losses to a 
minimum, all metal envelope parts, with 
the exception of the copper exhaust tab, 
utilize silver-plated steel. Radio Corpo- 
ration of America, Harrison, N. J. 

No. 5, Reader 
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NEW GERMANIUM POWER RECTIFIER 


ee. te 


Type G-10 Maximum Ratings 


Ambient temperature 
Input voltage, rms. max 
Current, amp rms, max 
Output current, d-c, max 
Surge current, d-c, max 
Peak forward current, max 
Peak inverse voltage, max 
Full load voltage drop, max 


Operating frequency, max 





$5: C 65 C 
130 130 volts 
Lie 0.2 amp 
350 50 ma 

20 2.5 amp 

3 > amp 

400 volts 
1.4 1.3 volts 

50 50 ke 


A* efficient germanium power rectifier 
l is now in production (Dec. 1951, 
p. 10). Smaller than comparably rated 
dry rectifiers of other types, the G-10, 
which operates on the junction principle, 
has a peak inverse voltage rating of 400 
volts and rectification efficiency up to 
98 per cent. Small size and higher B+ 
voltages are due to extremely low inter- 
nal losses. Its forward resistance is about 
3.5 ohms at 350 ma. Back resistance is 
approximately one megohm at —350 
volts. Life of the device is extremely 
long because of a gasket-seal construction 
which is moisture- and fume-resistant. 
In addition to the G-10, individual small 
rectifiers without cooling fins are avail- 
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DAYTON OHIO 


SALES OFFICES: Atlanta + Chicago + Cincinnati + Cleveland - 
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Or LOW starting torque / 


. there’s a fractional motor in the Delco line 
that’s engineered to meet your requirements . . . and 
built to serve you and your product longer and better. 
That’s true because the Delco line is a complete line, 
and every type of Delco motor has been proved in use. 
Electrically and mechanically, Delco motors are made 
to deliver peak performance—continuously. Each part 
is precision made . . . and the motors assembled, 
inspected and tested to assure Delco dependability 


for the user. 


Learn for yourself how Delco motors can serve you 
better. Call or write Delco Products, Dayton, Ohio, 


or the nearest sales office listed below. 


DELCO PRODUCTS 


Division of General Motors Corporation, Dayton, Ohio 


Dallas + Detroit + Hartford + Philadelphia + St. Lovis « San Francisco 
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able in lower voltage and power ratings. 
These are the G-10A, G-10B, and G-10C, 
rated at 100, 150, and 200 volts peak 
inverse respectively General 
Electric Co., Electronics Park, Syracuse, 
fe € 

No. 6, 
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ROTATING LIMIT SWITCH 


A new rotating-type limit switch has 
developed for application where 
reversing operation is to be coordinated 


with the 


been 


number of revolutions of a 


motor shaft or driven equipment. The 
switch consists of two size 2 Switch- 
ettes, each having on normally open 


and one normally closed circuit. Switch 
units are operated 
rotated 


independently by 


cams through a 


worm and 





gear reduction shaft extending 


Adjustment is accom- 


from a 
outside the case. 
plished by 
SCTEWS, 


loosening two clamping 
slotted adjusting pins 
(one for each cam) to the desired setting, 
and then retightening the clamping 
screws. Switch can be adjusted to oper- 
ate from 4 to 110 turns of the driving 


turning 


shaft with 5 turns overtravel in either 
direction. Unlimited overtravel is pos- 
sible without damage to the = switch 


Parts are readily accessible for installa- 
The 


switch is 


tion, adjustment, and maintenance. 
standard form of the new 
housed in a zinc die-cast case with re- 


movable cover, and measures approxi- 
mately 4 in. square and 2 in. deep. Also 
available are water-tight and explosion- 
proof forms in cast-iron cases. General 


Electric Co., Schenectady 5, N. Y. 
e No. 7, , f ‘ / 
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D-C CONTACTORS 
New d- 


heavy-duty 


developed tor 
applications, are 
front, and _ their 
independent of the accu- 
racy of panel drilling, with only three 
holes be 


contactors 
industrial 

accessible from the 
alignment. is 
Con- 


mounting required. 


tacts and shunts can_ be 


replaced easily 





without the removal of other parts. 
Operating coils are removed by taking 
bolts. 


reduces maintenanc? 


construction 
problems resulting 


out three This unit 
from misalignment of separately mounted 
contactor parts. Known as Type M, these 
knife- 
not affected by 
dust. The design also incorporates a new- 


feature self-cleaning, 


edge bearings that are 


contactcrs 


type arc box to provide faster arc inter- 
ruption and to maintain correct al.gn- 
ment with the moving armature. Electri- 
cal interlocks are mounted directly on the 
contactor 


maintain correct 


armature. 


frame and 
alignment with the 
No operating 


moving 
linkages are required. 
Type M contactors are available in all 
NEMA ratings from 25 to 2500 amp. 
Westinghouse Electric Corp., Box 2099, 
Pittsburgh 30. 

No. 8, 


MULTIPLE NUT FASTENER 


Containing lightweight 
locknuts as inserts, this multiple nut fas- 
narrow, light, and compact. 
Made of aluminum according to Army 


and Navy Air 


spring steel 
tener is 


Force spe ifications, the 





channel portion features a double vertical 
wall, providing high “push-out”  resist- 


ance plus maximum rigidity, thereby re- 
quiring less riveting for attaching. The 


small nut size allows closer 


center spacing. The fastener is as narrow 


center-to- 


as a standard AN-366 anchor nut, thus 
making it possible to install it wherever 
standard anchor nuts were being used. 
The inserts have high locking resilience 
and cannot be damaged by cross thread- 
ing. Utilizing all threads for load 
carrying, they are made elliptical at their 
upper portion, then heat-treated. This 
provides an extremely flexible 
threaded portion which resiliently grips 
the bolt within the span of the normally 
required number of threads without ne- 
cessitating the use of an auxiliary locking 
device. The fastener is available in 8-32 
through %4-28 either regular 
holes spacing or in any special hole pat- 


strong 


sizes, In 


tern. The Kavnar Manufacturing Co.. 
Inc., 820 East 16th St., Los Angeles. 
No. 9, f t 


ALUMINUM COILED TUBE 


This new general-purpose aluminum 
tube bends than 
annealed copper and hardens less under 
repeated bending. Other characteristics 
are: good flaring and forming characteris- 
tics, excellent resistance to vibration, and 


coiled more easily 


high resistance to corrosion. The mechani- 
cal properties of the tube improve at sub- 
zero temperatuures, even as low as 
—320 F. Available in lengths up to 1000 
feet or more, depending on size. Alu- 
minum Co. of America, 801 Gulf Build- 
ing, Pittsburgh 19. 
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LEATHER PACKING 


A new rubber-impregnated packing, 
No. 1243, combines the lower friction 
and greater strength of leather with the 
sealing, resilience, and heat-resistance of 
rubber. Made from long-fiber, mineral- 
tanned leather, it is completely impreg- 
nated with a selected synthetic elastomer. 
The bond between the leather and rub- 
ber is completed by a_ polymerization 
process, which produces thorough im- 
pregnation, not merely a surface treat- 


ment. The result is a_ pliability for- 
merly found only in rubber packings. 
Types of impregnants based on waxes 


soften at around 150 F. However, this 
rubber impregnant, it is reported. will 
not wash out of the packing at tempera- 
as 200 F. Advantages of 
the packing include: high resistance to 
oils and high 
ance: and long life because of the rein- 
forced fiber structure. E. F. Houghton & 
Co., 303 W. Lehigh Ave., Philadelphia 


tures as high 


solvents: abrasion _resist- 


No. 11, 


TERMINAL BOARDS 


Originally designed for the Bureau of 
Ships, these feed-through electric termi- 
nal boards are now available for indus- 
trial use. Molded of mineral-filled phe- 
nolic molding compound, Specification 
MIL-P-14A, the boards shown are 6-%, 


ELECTRICAL MANUFACTURING 





ence ania: i= 





ELECTRIC MOTOR 


Want to hear about an operation... . 

that may show you how to make 

a better product and a better profit? 

It seems a certain electric motor 

manufacturer got to wondering about the 

vestigial clutter of parts usually 

». provided for the lubrication of bearings. 

| He found the answer at Fafnir. 

s the Fafnir Plya-Seal Ball Bearing which 

has everything it needs for years of smooth 
operation locked up inside it. The rest was easy... 
designing a one-piece end bell that could be 
economically and accurately machined. The new motor 
cost less to make, less to maintain. 

Maybe the answer to a bearing problem of yours 
is also waiting for you at Fafnir. 

Could be, because Fafnir’s experience is 

not limited to just one or two industries but is 
industry-wide. The Fafnir Bearing Company, 


New Britain, Conn. 


FAFNIR WIDE TYPE PLYA-SEAL BALL 
BEARING. Capacity for years-ahead 
lubrication. Space for breathing and 
grease expansion. Large area for 
housing contact, good shaft shoulders 
and face. Contact seals reinforced 
both sides with steel. 


FAFNIR STANDARD WIDTH PLYA- 

SEAL BALL BEARING. Dust-excluding, 

grease-retaining contact seals com- 

posed of synthetic rubber impreg- 

nated fabric washer with split retain- _— 

ing ring of spring steel. Requires no MOST COMPLETE a) LINE IN AMERICA 
separate grease chamber, filler or \ a 

drain plugs. 
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WHY NOT 


Cast a 
magnesium 
mousetrap? 





































Maybe it IS a lousy idea . 


On the other hand, maybe it’s as practical as using cheese 
for bait. 


Frankly, we haven't gotten out a slide rule or put our 
thinking cap on tight, to figure it out one way or the other. 
Maybe the mice wouldn’t go for it. 


But we do know a lot of things WILL be cast in magnesium 
or aluminum after military requirements are satisfied. 


A lot of things no one ever thought would be. 


So whatever your plans are; whatever directions they might 
take; whatever products you might have on scraps of paper, 
in preliminary drawings, or just plain ideas-on-the-brain 

... keep an open mind in terms of magnesium or aluminum 
in sand-cast, semi-permanent or permanent mold form. 


Particularly Well-Cast castings. 


Naturally. 


Well-Made Wood and Metal Patterns * Ampco Bronze Castings 


THE WELLMAN BRONZE & ALUMINUM CO. 


2533 EAST 93rd STREET* CLEVELAND 4, OHIO 
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7-38 and 8-% in. long, and contain 8, 10, 


and 12 feed-through terminals, respec- 
tively. Also available are boards 2-% 
3-38, 4-58, and 6-% in. long, containing 8, 
12, 18, and 28 terminals, respectively. 
Auburn Button Works, Inc., 400 McMas- 
ter St., Auburn, N. Y. 
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SMALL INDICATING METER 


Newly designed, small-sized indicating 
meter is approximately 40 per cent 
smaller than former models, fitting into 
a 1-5 in. mounting hole. Formerly a 
2-1/32 in. opening was needed. A back- 
panel clearance of 1 in. from flange is 
required. The meters are available in 





ranges of 1 to 50 volts; 1 to 30 amp; 10 
to 1000 milliamp. While smaller in size, 
the meters have not sacrificed high read- 
ability and accuracy. They are designed 
to give a reading accuracy of 5 per cent 
at any given point on the scale with a 
10 per cent overall accuracy. Available 
for either a-c or d-c use. For ease of 
mounting the meters have four panel 
mounting lugs and keyed-in mountings 
for instant, accurate positioning. The 
following finishes are available: dull, 
black, wrinkle or nickel. Sterling Mfg. 
Co., 9212 Detroit Ave., Cleveland, Ohio. 
ircle No. 13, Reader Inquiry Facility, page 213 


MOTOR STARTERS 


Extending the RA magnetic starter line 
to include reversing and multi-speed 
motors, two new types have been de- 
veloped. The RAR (reversing) and RAS 
(multi-speed) starters feature the right- 
angle operating mechanism standard in 
the line. Starters are small in size, light, 
and are designed for straight-through 
front wiring. Supplied in sizes 0, 1, 2, 3 
and 4, these starters are adaptable to 4 
variety of uses. NEMA Type I steel 
housings are also available for indoor 
use; NEMA Types IV, VII and IX are 
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It’s Kodapak Sheet 


“Kodapak” is a trade-mark 




















CHOICE OF LEADING WIRE 
AND CABLE MANUFACTURERS 


Production-Wise 





Because it combines excellent 
strength and toughness charac- 
teristics with the ability to stretch 
before rupturing, Kodapak Sheet 
permits production at higher, 
more economical winding ma- 
chine speeds. Two types current- 
ly available in limited quantities: 
Kodapak I Sheet and Kodapak I] 
Sheet. 


3 


Because of high dielectric strength, Koda- 
pak Sheet may be specified in thinner 
gauges, an important saving in weight 


and bulk. 


Because of superior moisture resistance, exposure 
to high relative humidities is possible over 
longer periods with less danger of failure. It 
forms a continuous waterproof tube around 
wire or cable. 


Because of resistance to heat, Kodapak | Sheet 
will give good service in continuous opera- 
tion under conditions of elevated tempera- 
ture. 


Cellulose Products Division 


EASTMAN KODAK COMPANY 
Rochester 4, N.Y. 


Sales Offices: 
New York, Chicago, Dallas. 
Pacific Coast Distributor: 
Wilson & Geo. Meyer & Co., San Francisco, Los Angeles, Portland, Seattle. 


Canadian Distributor: 
Paper Sales, Limited, Toronto, Montreal. 
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go DEMONSTRATE 
AND TEST 
D.C. APPARATUS 


ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 
New Models ... Designed for testing D.C. 
Electrical Apparatus on Regular A.C. Lines. 
Equipped with Full-Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 


NEW MODELS 


’ NEW DESIGNS 
V NEW LITERATURE 


“‘A”’ Battery Eliminators, DC-AC Inverters 
Auto Radio Vibrators 


re aa ee oe 


American Teievision « Ravio Co. 
Quality Prsducts Since 1931 
SAINT PAUL 1, MINNESOTA-U.5S.A 






“A” BATTERY] 





SIZE) NEMA TYPEI 
* mens” N 





also available to adapt the two new 

starters to hazardous locations The 

Arrow-Hart & Hegeman Electric Co 

103 Hawthorne St., Hartford 6, Conn. 
No. 14, 


MINIATURE THERMAL TIMING RELAY 


Model 207 is hermetically sealed in a 
r 5% glass envelope with a miniature 
button 7-pin base. Relay has such ap- 
plications as cathode protection in elec- 


tronic tubes, gyro erection in autopilots, 





excessive voltage and current protection, 
holdovers, and integration. Weight 4% oz, 
seated height 2-% in., diameter %4 in. 
Delay periods from 5 to 120 sec; standard 
heater voltages 6.3, 27.5 or 115 volts a- 


or d-c. Contacts rated at 2.5 amp 12 


c 
5 
volts a-c, or 1.0 amp 125 volts d-c. 
Ambient-compensated from —60 to +85 
C. Thomas A. Edison, Inc., Instrument 
Div., West Orange, N. J. 
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MOLDED NYLON SERVICE 


Injection molded nylon’ mechanical 
parts are now being produced economi- 
cally in small quantities as the result of a 
newly developed low-cost tooling process. 
Among the many small nylon compo- 
nents which can be molded are gears, 
gear blanks, bearings, bushings, worms, 
rollers, cams, wheels, valve seats, ete. 
Parts can often be delivered, with this 
new process, in two to three weeks. The 








‘ 





khenyvon 
TRANSFORMERS 


FOR STANDARD 
AND SPECIAL 
APPLICATIONS 


S 


For more than 25 years, 
Kenyon has led the field in 
producing premium quality 
transformers. These rugged 
units are (1) engineered to 
specific requirements (2) 
manufactured for long, 
trouble-free operation (3) meet 
all Army-Navy specifications. 


y 
Y 


KENYON TRANSFORMERS FOR 








e JAN Applications 

e Radar 

¢ Broadcast 

e Atomic Energy Equipment 
¢ Special Machinery 

¢ Automatic Controls 

¢ Experimental Laboratories 





Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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Men who design, engineer and buy America’s products 
rely on..and use.. National Laminated Plastics because.. 























“At National, engineering research is 
of prime importance. We believe only 
through it and by large investment in it 
are we able to: first, provide industry 
with dependable laminated plastics for 
the efficient production of today’s prod- 
ucts which were developed yesterday; 
) second, give practical assistance to the 
design engineer who is creating today, 
new, better products for tomorrow.” | 


At the Proving Grounds 


Here is the Phenolite Pilot Plant— coating 
machine and press in miniature—where 
under exact commercial production con- 
ditions, testing and experimental work are 
conducted on thermo-setting products re- 
quiring special resins or base materials. 
This is representative of the research 
engineering facilities National provides in 
J.Warren Marshall, President which over a million dollars are invested. 
National Vulcanized Fibre Co. 


National Laminated Plastics 
nationally known — nationally accepted 


+ RI ne ‘ a 








FIBRE 


A tough horn-like material 
with high dielectric and 
mechanical strength. Ex- 
cellent machinability and 
forming qualities, great re- 
sistance to wear and abra- 
sion, long life, lightweight. 
Sheets, Rods, Tubes, Spe- 
cial Shapes. 





Phenolite possesses an un- 
usual combination of prop- 
erties—a good electrical 
insulator, great mechanical 
strength, high resistance 
to moisture; ready machin- 
ability, lightweight. Sheets, 
Rods, Tubes, Special Shapes. 









Stiegler’s Fungus House . | | 
Just published! National Laminated Plastics Handbook. 


Frederick L. Stiegler directed the pioneering re- Write for copy. Your company letterhead please. 


nae Set. SHR: a we a: Sienna National Vulcanized Fibre Co. 


vulcanized fibre, satisfactory for extended ex- 
Wilmington 





posure to moist, warm air. This new grade of 
National Vulcanized Fibre has important use in 
tefrigerators and products that must perform in Offices in 
fungus-ge nerating climates. 


Delaware 






Principal Cities 





Since 1873 


HOOVER HONED RACEWAY* 


POLISHED 
Polished Raceway surface 
magnified 100 times as 
used in other ball 
bearings 


* HOOVER HONED 
Raceway surface magnified 
100 times, as used exclu- 
tively in Hoover Ball 
Beorings. 


it's the 
raceway 
that 
makes the 


difference 


HOOVER 


a ae ee 


BALL BEARING 


with Honed Raceways 


” 


90% longer life 
30% greater load 


Amazing Quietness 


ay 


LZ 


as Le 
iG 
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a 


The Aristocrat 
a et a 


new process enables small and large 
users of mechanical components to 
utilize the advantages of molded nylon 
without prohibitive tooling costs and 
long time delays. John A. English & Co. 
Nylomatic Division, Morrisville, Pa. 
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MINIATURE THYRATRON 


This new tube, the GL-5727, has been 
developed to operate between +90 C 
and —75 C. A four-electrode, inert-gas- 
filled unit with negative control charac- 
teristics, the new thyratron is suitable 
for use in relay and grid-controlled rec- 


tifier applications. Construction of the 
heater cathode is designed to make it 
withstand many thousand cycles of inter- 
mittent operation, increasing the dura- 
bility. The GL-5727 has a high degree 
of mechanical strength, low grid-anode 
capacitance, and very low grid current. 
It is rated for 100 ma average plate cur- 
rent. General Electric Co., Tube De- 
partment, Schenectady 5, N. Y. 

circle No. 17, Reader Inquiry Facility, page 2!3 


RUST PREVENTATIVE PAINT 


Outstanding features of this new rust- 
preventative paint are that it will dry in 
10 min under normal drying conditions 
and that only one coat is required. The 
paint, known as Rust Inhibitor No 
FD-425, will withstand temperatures 
from —100 F to +250 F and is excep- 
tionally resistant to salt air and fumes 
It may be applied over exterior or in- 
terior damp surfaces, galvanized metal 
and new or rusted metal surfaces of all 
kinds. It leaves a semi-gloss finish and 
is available in several colors plus alumi- 
num and clear. United Laboratories, 
Inc., 16801 Euclid Ave., Cleveland 12 
Circle No. 18, Reader Inquiry Facility, page 2'3 


MINIATURE THERMOSTAT 


New miniature, adjustable, metal- 
enclosed thermostat has a temperature 
range from —50 to 350 F and can be 
adjusted +60 F from its original factory 
setting. Sustained stability is achieved by 
the use of a ceramic bushing to anchor 
the bimetal and by a separate phosphor 
bronze spring which carries the moving 
contact. The separate contact spring pre- 
vents the bimetal from taking a set o 
becoming overstressed by extreme con- 
tact pressure. Contacts are rated at | 
amp 115 volts a-c, or 0.5 amp 115 volts 
d-c. Overall shell length is 1% in. and 
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has a certain shape —a certain outward ap- 


pearance, but beyond that who knows — like 
hash 


C6 there is mystery in the thunder and 
in the lightning’s flash, there is 
mystery in everything and there is 
everything in hash. 


When you need Mica — No substitute will do. 


Re 
S wee 
EERE LEO 


Getting what you 


to get the insulation you pay for, to get mica 
processed to a uniformly high standard of 
precision and dependability — ask for 
Macallen Mica — put it into your specifica- 


tions that way. 


you think of MICA ...think of MACALLEN 


THE MACALLEN COMPANY 


16 MACALLEN STREET*® BOSTON 27, MASS. 
CHICAGO: 565 W. WASHINGTON BLVD. * CLEVELAND: 123] SUPERIOR AVE. 
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Need a baby size 
COMMUTATOR 


To do a MAN SIZE Job? 


Nepco has an answer...| i 

ae -+ ln fact we think it is th ; 

eee a like to brag we will ee we 

rg aE oe that if you need a precision built com- 

nis pcan e range... One that will do a real job, it 

ee - about our New Baby Comms Thes 

pc e made to fill the growing demand f , I 
e motors operating at high speeds — 




























The ‘ 
ee ph ics too. For they, like all Nepco 
today! y to mount. Send us your specifications 


om Fre ema PRODUCTS COMPANY 
Te aL sc RIBS 
SAS Kee C SCM OL aa 














Quick, Expert Service on RCA Tubes 


ock for quick shipment, 
butor inventory of RCA 
of all types. We special- 
eeds of industrial, broad- 
d other users. To save 

phone, wire or write to 





ALLIED maintains in st 
the world’s largest distri 
special-purpose tubes 


ALL TYPES IN STOCK ize in supplying the n 


cast, governmental an 

























@ Vacuum Power , 
© Thyratrons time, effort and money— 

ALLIED. Fill all your needs quickly from the 

ctronic supply source. 














a. Gas. Rect. complete, dependable ele 


@ Cold-Cathode See Your 1952 ALLIED Catalog 


@ Phototubes 
LLIED Catalog for 























Refer to your A 













@ Oscillograph Tubes 

@ Camera Tubes all electronic supplies—parts, 
@ Monoscopes tubes, test instruments, tools, 
S ial Types audio amplifiers, accessories— 
a available from the world’s largest 













stocks. Write today for your FREE 


fu nn copy of the complete 212-pase 
ALLIED Catalog. 

Valuable guide to selection of ' ss 

proper RCA tube type replace- FREE! Send for it now 


ments. Lists 1600 tube types. ALLI ED RADIO 


Write for FREE RCA Guide 
No. 37-046. n Bivd., Dept. 47-B-2, Chicago 7, lll. 

























833 W. Jackso 









b . a i le: 
verything in Electronics from ONE Source 













the diameter is appro ly 5 

Applications ae py yh _ 

crystal ovens, small electric a I Z 

heating pads and battery chargi : — 

tems. Thomas A. Edison, ae i - = 

ment Div., West Orange, N. J a 
No. 19, Jer , 





MANUAL MOTOR STARTER 


a Size 0 and manual motor 
| r with built-in indicating lights 
ee available. They are mounted i 
-MA type I enclosures and decignaia 












as class 10-100-S1 and 10-100SOA. The 
indicating light generally is used ra show 
if starter is ON or OFF, but it can be 
wired into the circuit to indicate other 
conditions. The light can be provided 
= a-C voltages of from 110 to 600 volts. 
Vestinghouse Electric Corp., Box 2099 
Pittsburgh 30. . "wae 
ircle No. 20, R« 







ROTATING LIMIT SWITCH 


- A new rotating limit switch, the 
pee has been designed to control 
the travel of any rotating device requil- 
ing interruption or establishment of ac 
trical current after a predetermined 
number of revolutions. The worm gear 
combination has a 60 to 1 ratio which is 
sufficient for most industrial uses. 
number of revolutions can be still 
further increased by using various com- 
binations of driving sprockets either on 
the shaft of the switch, or on the sprocket 
of the unit controlled by the switch itself 
rhe adjustment of the limit cams s 
simple, and both can be reached ale 
_ they are located right in front. 

rere is no need for extra-fine adjust- 
ments, since the cam can be so located 
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The next time you are faced with a problem involving 
plastics, call ‘‘Cubee’’. Here at Quinn-Berry we have all of 
the facilities necessary to the meeting of your requirements. 
Every step, from original design to the finished plastic part, is 


right here under one roof—one responsibility. 


We have produced both simple and intricate parts for 
nearly every industry. Take advantage of our experience. 


There’s no gamble when you call ‘‘Cubee’”’. 


QUINN-BERRY CORP. 
2651 West 12th Street 
ERIE, PENNSYLVANIA 


WZ ey yy e 


aa , 
{4 Vi hi y ISAO OG 


Branch Offices: 


MR. HARRY R. BRETHEN MR. JOHN WEILAND, JR. MR. H. B. COLLINS, JR. MR. AUSTIN L. WRIGHT 
15 Lawrence 7105 Grand Parkway Fairport Road 24 Decatur Road 
Detroit 2, Michigan Milwaukee 13, Wisconsin East Rochester, New York Havertown, Penna. 

hone — Townsend 8-2577 Phone — Greenfield 6-7161 Phone — Hillside 2415-M Phone — Hilltop 7-0345 
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MODEL A 
2-pole induction type 


MODEL D 
4-pole induction type 


1/5Oth to 1/50Oth H.P. 


small motor 


for volume applications 


Whatever the application, there’s long-last- 
ing dependability built into each of these 
Smooth Power small motors. Backed by more 
than thirty years of proved performance, 
they incorporate sound design and quality 
construction, yet are priced surprisingly low 
for large volume use. 


Typical applications for which these motors 
are ideally suited, include: 


Business machines Bathroom heaters 
Advertising displays Sound recorders 

Air Compressors Phonographs 

Air Heaters Record changers 

Air Pulsators Kitchen exhaust fans 
Furnace Controls Small unit heaters 
Vending machines Timing devices 
Blowers Window ventilators 


Write today for complete information, in- 
cluding specifications, design features and 
dimensions. 


THE GENERAL INDUSTRIES co. 
DEPARTMENT ML e ELYRIA, OHIO 


that the switch will instantly cut off at 
the desired moment, with practically no 
overtravel. The cams are shaped to fol- 
low exactly the contour of the roller of 
the limit switches. The switch is housed 
in a reinforced 16-gage finished case, 


eRe 


with walls of sufficient strength to hold 
the entire mechanism and all the parts 
in accurate alignment. Optional location 
of the driving shaft makes possible its 
placement on either the right or left side 
by simply changing the position of the 
worm shaft assembly. Crane Electric Co., 
1437 West Lake St., Chicago 7, Ill. 
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DUAL-CONCENTRIC CONTROLS 


An adaptation of a proven design for 
locking shafts at a desired setting is now 
available on a dual-concentric control. 
This construction will allow the replace- 
ment of two panel units requiring locked 


semi-permanent settings. It is a dual- 
concentric unit with concentric operat- 
ing shafts; tapered jam nuts are used 
for locking the individual controls at any 
desired setting. This type of control 
needs only half the panel space re- 
quired by two single units. Clarostat 
Mfg. Co., Inc., Dover, N. H. 

rcle No. 22, Reader Inquiry Facility 


APPLIANCE SWITCH 

New double-pole appliance switch is 
capable of withstanding intermittent 
temperatures up to 600 F and sustained 
temperatures up to 450 F. It is suitable 
for range, hotplate and other electric 
appliances. The positive snap-action 
mechanism is enclosed in a_precision- 
molded electrical porcelain box. Special 
phenolic-molded, heat-resistant material 
is used for the breaker bars. Electrical 
porcelain barrier separates terminals; a 
phenolic barrier is used to prevent arcing. 
Special face plates for mounting can be 
furnished of request. Large-headed 
screw terminals are provided on the 
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TELEPHONE TYPE RELAYS 


ee 


STANDARD TELEPHONE RELAYS 
VOLTAGE OHMAGE CONTACTS UNIT PRICE 
115 VAC 14 $2.05 
: 6 VDC 2B&lA 1.10 
- 6 VOC 3C-3A MICALEX 3.00 
12 VDC 2A Split Cerm 1.35 
VDC 1c 1.50 

voc 


2A, 1C 1.35 

VDC 1A, 2B Split 2.65 

VDC 2.50 

30/162 VDC 1.90 

This list represents only a small part of more than a VDC 3.95 

million relays in our stock—one of the world’s largest. ce oa 

All relays are standard, brand new in original packing, VDC 3.00 

and fully guaranteed by Relay Sales. ho: icoSAmn 3.65 
Send us your relay requirements. If the items are in VDC 3A, 1B 

stock we can make immediate delivery at substantial 200/350 vor 80.000 


, VAC 2B&1A/OCT.SOCKET 
savings in cost to you. vbc 1B/10AMP. 1A/3AMP 
5 VDC 
VDC 
SHORT TELEPHONE RELAYS voc 
STK. NO. VOLTAGE OHMAGE CONTACTS UNIT PRICE ‘aaa haa 
R-635 12 VDC 100 ic&is $1.35 
R-308 12 VOC 100 26 @ 4 Amps 1.85 ead Be 1A 
R343 12 VDC 100 1c 2.00 ae 0 W/MICRO N.O 
R-826 12 VDC 150 2C, 1B 1.55 6 VDC 1C&3A. 
R-770 24 VDC 150 1A/10 Amps 1.45 §2/228 VOC iC, 1A 
R-368 ee 6 VDC 1B&IC 
Rim 24 VDC 200 TA/10 Amps 1.45 12 VDC 4A&4B 
R-603 18/24 VDC 400 2A 1.55 200/300 VDC 2c 
R-575 24 VDC 500 2C 2.40 voc oA 
R-764 48 VDC 1000 1C&2A 2.00 € VDC — 
R-417 5.5 ma 5800 2.50 6/8 VDC 1A Split 
R563 60/120 VDC 7500 1A 273.10 6/12 VDC 1B Split 
R-213 5/8 VAC 60 Cy ; 2.50 12 VDC 1C&lA 
R-801 115 VAC 1.45 12 VDC 4A Split Cerm 
R-589 12 VDC 125 1.30 12 VOC 1A Split 
ee emer een penne 12 VOC 1B Split 
R-689 12/24 VDC 255 1.55 12 VDC 
R-799 24 VDC 500 1.00 12 VDC 
R-115 24 VDC 500 1.70 24 VOC 
R-110 24/32 VDC 3500 ic 2/3.45 
R122 sas vue 5000 2C, Octal B 280 TYPES IN STOCK 
. 150 VDC 5000 Octal Base THER RELAY TYP 
R-634 150/250 VDC 6000 1Ag1B 2.45 ° 
. 8/12 VDC 50 A, . \ 
6 VDC 15 4A @, 4 Amps 1.50 e Keying Relays a Voltage Regu ators 
4 2 voc 150 2C&1A = e Rotary Relays e Differential Relays 
"24 VDC 400 1.60 e Contactors e Sealed Relays 
10/16 VDC 195 2.50 


20/30 VDC 700 2.00 e Midget Relays e Special Relays 
30/120 VDC 4850 2.50 


ows. 


wl ee wo 
w SaSSSaqs 


wo Www uw yoo 
SSSSSERSES 


WRITE FOR CONTACT DATA 


Manufacturers and Distributors: 
Write for the new Relay Sales Catalog. SEele y 8-4146 


Telephone 


833 W. CHICAGO AVE., DEPT. 4 CHICAGO 22, ILL. 
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Here’s the way to 
package fragile parts 


Here’s an easy way to package fragile or highly finished 
parts. Simply put Armstrong’s DK-153 Tape at all points of 
contact between the case and part. This floats the part on a 
shock-absorbing cushion of cork-and-rubber. 


Adding this protection is simple. Just peel the cloth back- 
ing off the tape and press the tape into place. Its tacky ad- 
hesive coating sticks it to any clean, dry surface. Arm- 
strong’s DK-153 is available in tapes of various widths and 
thicknesses and in die-cut shapes. 

For samples, write on your 
company letterhead to Arm- 
strong Cork Co., Gaskets and 
Packings Dept., 7702 
Arch St., Lancaster, Pa. 
Available for export. 






Cork-and-rubber 





Adhesive \ 


Protective backing 


back for easy wiring. Unit approved by 
the Underwriters’ Laboratories, Ine. 
Overall dimensions of the switch box are 
113/16 in. long, 13/16 in. wide, 1% 
in. high. John I. Paulding, Inc., New 
Bedford, Mass. 
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TEFLON CRYSTAL SOCKETS 


A line of crystal sockets is designed 
for use where low losses and frequency 
stability are desired, and mechanical 
shock and vibration are problems. Loss 
factor is less than 0.0005 and dielectric 
constant is only 2.0 from 60 cycles to 
30,000 mc. These sockets can be used 
from 110 to 500 F with negligible change 


ll 





oo 


in critical electrical characteristics. Made 
in three sizes for 0.050 in. pins spaced 
0.5 in.; 0.095 in. pins spaced 1.5 in., 
and 0.125 in. pins spaced 0.75 in. Single- 
hole mounting facilitates assembly. Flu- 
orocarbon Products Div., United States 
Gasket Co., Camden 1, N. J. 

Circle No. 24, Reader Inquiry Facility, page 213 


COMBINATION MOTOR STARTER 


A new combination across-the-line 
motor starter with fusible disconnect 
switch is available in NEMA sizes 0 
through 3. This starter, designated as 
Class 11-204-N, consists of a disconnect 
switch, main line fuse clips, and a Life- 
Linestarter mounted in a common en- 
closure. The disconnect switch is of an 
improved design, with visible blades and 
De-Ion arc-quenchers. A _ self-indicating 
slamproof handle is provided in the 
cover. It has separate positions of ON, 
OFF and OPEN COVER, and can be 
locked in the OFF position by up to 
three separate padlocks. Enclosures 
can be provided for general purpose 
NEMA Type I, semi-dust-tight NEMA 
Type IA, dust-tight NEMA Type V, or 
NEMA Type XII to meet JIC specifica- 
tions. Starters are available for 3-phase 
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Special Rome Synthinol® 901 


HOOK-UP WIRE—8 MIL WALL 





Underwriters’ approved for 
105° with no assigned voltage 


Look to 


ConEeee TYPE nene-Ue WIRES 





Rome manufactures commercial type hook-up wires with 
three standard insulations. 

ROME HI-TEMP-—a rubber insulation with exceptionally 
high resistance to heat and moisture. Underwriters’ ap- 
proved for 75° C. 


ROME SYNTHINOL-—c polyvinyl chloride thermoplastic 
compound, highly resistant to acids, oils, alkalies, mois- 
ture and flame. Underwriters’ approved for 80° C. 
ROME SYNTHINOL 901-offers all the advantages of Rome 
Synthinol plus higher resistance to heat deformation, 
baking embrittlement, shrinkage and cracking; also im- 
proved solderability. Underwriters’ approved for 105° C. 
Available in sizes 24 AWG to 16 AWG for 300 and 600 
volt ratings (Rome Synthinol sizes 18 AWG to 14 AWG for 
1000 volts), plain or with outer covering. 


MILITARY TYPE HOOK-UP WIRES 
Rome Cable is an approved manufacturer of military types 
SRIR, SRHV and WL, complying with Army-Navy Joint 
Specification JAN-C-76, as well as shipboard types SRI 
and SRIB conforming to Specification MIL-C915. Insulated 
with Rome Synthinol, these wires are manufactured in a 
complete range of specification sizes. 


SIMPLE or COMPLEX... 





ROME CABLE CORPORATION 

Dept. EM-2, Rome, N. Y. 

Please send me information on Electronic Wiring 
i 


Company 
Address 
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Special 136 


CONDUCTOR 





ROME SYNTHINOL 
INSULATED CABLE 


ome 


for your special cable requirements 


Designing and manufacturing special wires 
and cables to meet the most exacting require- 
ments of electronic and other electrical equip- 
ment manufacturers is a specialty with Rome 
Cable. Perhaps your specifications call for a 
complex product like the 136 conductor cable, 
illustrated above, for electronic computers. Or 
you may require something as simple as the 
single conductor, space-saving hook-up wire, 
with an 8 mil wall. Regardless, Rome has the 
technical skill, engineering experience and 
plant facilities to offer the exact cable for your 
particular need. 

Rome also produces a wide range of com- 
mercial type hook-up wires, television camera 
cables, intercommunication cables and radio 
frequency transmission line. All can be manu- 
factured for exceptionally low dielectric losses 
at all frequencies, high heat resistance and 
conductivity. For special cables, it pays to go 
to cable specialists. Make Rome your source 
for special cables. For complete information, 
send the coupon below. 


Copper wire mill products are a controlled 
material under N.P.A. Controlled Materials 


Plan .. . USE YOUR CMP ALLOTMENT. 





It Costs Less to Buy the Best 


ROME CABLE He) 
Auge. 


ROME - NEW YORK 
aud ae 


TORRANCE + CALIFORNIA 










































SCREWS 
BOLTS 
SPECIAL FASTENERS 


5 YOUR SOURCE OF 
SUPPLY FOR 
A.N. REQUIREMENTS 


Special close tolerances for 
flushness and fit controlled 
through Camcar Special Tool- 


nn conten: Camcar Production and Engineering 


—Perfected particularly for 
precision manufacture of special 
cold-headed parts and fasteners— 
Guarantees the refinements 
necessary to meet all A.N. 
specifications. 







Continuous Inventory of A.N. 
Fasteners on hand to service all 
A.N. Contractors’ Requirements 
promplly. 


WRITE for a copy of CAMCAR IN- 
VENTORY LIST of A.N. Standards, 
or send us your requirements 
today. 


-_ 5 Tae 
Ye BG > Seeer 
SCREW & MFG. CORP. 
602 EIGHTEENTH AVE., ROCKFORD, ILL. 





operation, up to 600 volts, 60 cycles. 
Westinghouse Electric Corp., Box 2099, 
Pittsburgh 30. 

ircle No. 25, Reader Inquiry Facility, page 213 


SENSITIVE RELAY 


Type “N” relay is a small relay de- 
signed for low-power operation. This 
relay will operate on less than 50 milli- 
watts with a 10,000-ohm coil, SPDT 
contacts and standard adjustment. With 
a 450-ohm coil and 4PDT contacts, relay 
will operate on 0.7 watt, even when it 
is vibrating or ambient temperature is 





high. High sensitivity results from a 
close-coupled magnetic circuit, use of 
magnetic iron and an efficient coil design. 
Other important advantages are high 
contact pressure (minimum 30 g) and 
adequate contact gap (minimum 0.015 
in.). Relays are 1% in. long, 152 in. 
wide and 156 in. high, with a maximum of 
ten contact springs. Relays with not 
more than 14 terminals for coil and con- 
tact springs can be hermetically sealed 
in enclosures of extremely small size. 
C. P. Clare & Co., 4719 W. Sunnyside 


| Ave., Chicago 30. 
Circle No. 26, Reader Inquiry Facility, page 213 


MECHANICAL SEAL 


Feature of type 11A seal is a synthetic 
rubber flexing member in which the 
spring is enclosed and thus protected 
from corrosive liquids. This has two 
advantages: First, the spring need not be 
made of corrosion-resistant materials 
such as stainless steel. Second, the re- 


| tainer does not contact the shaft, and 
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@ For 37 years, Ohio Gear has been recognized as an 
authority in the manufacture of gears and reducers — 
dealing in metal and men. There is another factor, equally 
important. It deals with “speed-up” production, ’round 
the clock peak capacity, controls, competitive contracts 
and high maintenance cost. That problem is recognized by 
Ohio Gear Distributors and Representatives in every great 
industrial center in the country. Call him, he is engineered 






to keep your plant and product moving. 


DISTRIBUTORS and REPRESENTATIVES 


*Akron, Ohio 

Hardware & Supply Co. 
*Baltimore, Md. 

L. A. Benson Co., Inc. 
*Brooklyn 6, N. Y. 

(Gears) Northside Leather 

Belting Co., Inc. 
Buffalo, N. Y. 

F. E. Allen 

*S. H. Pooley Belting Co. 
*Chicago 7, Illinois 

Schrade-Batterson Co. 
*Cleveland 2, Ohio 

J. A. Shomer Co. 
*Cleveland 10, Ohio 

Ohio Gear Co. 
Dayton, Ohio 

E. C. Hawk 
*Detroit 2, Michigan 

Abrasive and Supply Co. 
*Erie, Pa. 

Crossley Co. 
*Findlay, Ohio 


Bearing & Transmission Co. 


*Grand Rapids 2, Mich. 
F. Raniville Co. 


*Hagerstown, Md. 


Hagerstown Equipment Co. 


Hoboken, N. J. 
Crown Industrial Supply 


Houston 3, Texas 
Behring’s Bearing Service, Inc. 


*Indianapolis, Indiana 
A. R. Young 


*Kansas City 16, (North) Mo. 
Sesco Engineering & Supply 
Corp. 


*Los Angeles 21, Calif. 


J. W. Minder Chain & Gear Co. 


Louisville 2, Ky. 
Alfred Halliday 


*Massillon, Ohio 
Hardware & Supply Co. 


*Memphis 2, Tenn. 


Memphis Bearing & Supply Co. 


*Miami 9, Fla. 
General Equipment & 
Supply, Inc. 


Milwaukee 11, Wisc. 
Albert F. Korf & Co. 


*Minneapolis, Minn. 
Industrial Supply Co. 


*Muskegon, Mich. 
Lakeshore Machinery & 
Supply Co. 


*New Orleans, La. 
(Gears) R. J. Tricon Co. 
(Reducers) Woodward Wight 
& Co., Ltd. 


IN CANADA, *Montreal, Quebec, John Braidwood & Sons, Ltd. 


*Stocks Carried. 


*New York, N. Y. 


(Reducers) Patron Transmission Co., 


(Gears) Atlantic Gear Works 


*Paterson 4, N. J. 

(Gears) Bernstein Bros. Inc. 
Pawtucket, Rhode Island 

George G. Pragst 
*Philadelphia, Pa. 

Rothman Belting & 

Equipment Co. 

Robert L. Latimer Co. 
*Piqua, Ohio 

Bornell Supply Co., Inc. 
*Pittsburgh 30, Pa. 

Standard Machinists 

Supply Co. 
*Portland 14, Oregon 

J. W. Minder Chain & Gear Co. 
*Rochester 4, N. Y. 

H. M. Cross and Sons, Inc. 
*San Francisco, Calif. 

The Adam Hill Co. 
*St. Louis, Mo. 

The Essmueller Co. 
*Syracuse, N. Y. 

U. and S., Inc. 
*Toledo, Ohio 

The Bearing & Transmission Co. 


ESTABLISHED 1915 


THE OHIO GEAR COMPANY 


1358 EAST 179 STREET © CLEVELAND 10, OHIO 
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TOP CHOICE 
ON PRODUCTION 
LINES 


There are good reasons 
why Kleins are the top 
choice on fast-moving 
production lines. 

@ Kleins are designed 
right—to fit the hand 
perfectly—to shear 
through tough wire 
with ease—to stay 
sharp! 

@ Kleinsaremaderight 
—of finest steel—preci- 
sion fitted—each pair 
individually tested! 

e And Klein has the 
widest selection for 
standard or specialized 
service. 

Make Klein Pliers 
A your choice—tops in 
“ quality ‘‘Since 

1837." 


Write for your 
free copy of the 
Klein Pocket 
Tool Guide 
Today! 


ASK YOUR SUPPLIER 
Foreign Distributor: 
International Standard 
Electric Corp., New York 


Se 


consequently the same size seal can be 
used with various shaft sizes, for ex- 
ample those with % in., % in., 5¢ in. and 
intermediate shaft diameters. The seal- 
ing unit is stationary and does not re- 
volve with shaft. Since the rubber 
sealing member is flexible, this seal can 
be used when shaft speeds are as high 
as 6000 rpm and over, as well as for 
installations where shaft vibration is 


Typical Installation 
of Seal in Smal 
Circulating Pump 


encountered. It is also designed to with- 
stand pressures up to 50 psi and tem- 
peratures up to 212 F. Additional fea- 
tures are that the seal is a pressed-in 
single-unit seal; and that the washer is 
held stationary by a metal retainer so 
that there are no damaging stresses on the 
flexible bellows. Crane Packing Co., 1800 
Cuyler Ave., Chicago 13. 

ircle No. 27, R« Fe 213 


FINISH BONDING SOLUTION 


Cold spray bonding solution can be 
applied with ordinary spray equipment 
prior to metal finishing. Drying imme- 
diately, it can be used on all metals 
except aluminum. Use of this solution 
eliminates such preparatory steps as 
cleaning, rinsing, drying, etc. It can be 
cut as high as three parts thinner to one 
part bonding solution without reducing 
its effectiveness. Meeting government 
test specifications, solution provides the 
bond for a coating of paint 150 mm 
thick. Available in 120-lb containers. 
Du-Lite Chemical Corp., Middletown, 
Conn. 

rcle No. 28, Reader 


MAGNETIC STARTERS 


Line-voltage, a-c magnetic starters 
have visible palladium-silver snap-action 
contacts on overload relays. Starters are 
available in sizes 0 and 1. The en- 
closed heater element, with expanding U- 
shaped bimetal and snap-action contact 
mechanism, provides accurate motor 
overload protection. Trip-free manual 


One of various 

coils that go 

into making communications 

equipment is shown below. This 

acetate interleave coil is made 

from fine wire, and the acetate 

film interleaved with the winding 

provides a high dielectric between 
winding layers. Rigid 
quality control, at Coto, 
assures perfect opera- 
tion. 


When you need electrical coils, 
why not take advantage of 34 
years of experience, engineering 
competence, and modern produc- 
tion facilities. Coto coils are built 
for you, to your specifications. 


COTO-COIL CO.n. <> 


COIL SPECIALISTS SINCE 1917 
65 PAVILION AVE 
PROVIDENCE 5, RL 
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. Of the laminated plastics variety ! 


He is the Taylor Sales Engineer. 


With his wide experience and thorough knowledge 
of laminated plastics, and with the complete facili- 
ties of the Taylor Fibre Co. at his disposal, he is 
ready to step in and help you find ways and means 
to make your product or part better with Taylor 
Laminated, Plastics. 


By pointing out the plus-values of Taylor full-line 
Service, he can show you how to solve that ‘tough 
one” with one or more of the many grades of Taylor 
Vulcanized Fibre, Phenol Fibre, and Glass Melamine 
and Silicone Laminates, available in sheets, tubes, 
_ tods/coils and strips. 


a 


He'll point out, ‘too, how Taylor’s completely- 
equipped Fabricating Service can quickly turn out 
precision-made parts having the exact physical, 
electrical, chemical and mechanical characteristics 
you require. 


Whatever your laminated plastics problem, you can 
be sure of full scale help from the Taylor Sales 
Engineer. May we have him call? There’s no obli- 
gation, of course. 


Oh 


LA VERNE, CALIFORNIA 


OFFICES IN PRINCIPAL CITIES 





TAYLOR FIBRE CO. 


NORRISTOWN, PENNSYLVANIA 


We have just prepared a new, 
handy data sheet which lists all 
Taylor Laminated Plastics 

and Vulcanized Fibre with 
corresponding government grades. 
We'd like to send you a copy. 
Write for Data Sheet EM2. 







































* | reset is standard, but either or both 
A Bervege and automatic reset is avail. 


able. Contact carrier and_ stationary 


e | contact blocks are molded of arc-re 
i { am sistant melamine. Stationary and mov 


speeds up 


PRODUCTION 


For faster, continued accurate 

production, Eagle Multiflex 

Timers precisely, control 

16 large centrifugals pro- 

ducing huge quantities of 

granulated sugar. Sixteen 

timers steadily repeat the 

operation of each centrifu- 

gal, without chance of error, 

all controlled from one panel with one operator 
Eagle Signal builds a timer for your industrial 


7 able contact assemblies may be replaced 
process. Write for general bulletin 340. ; ' 


without disassembling the starter. Relay 
contains Ilsco solderless terminals suit- 
able for No. 6 wire; screw terminals are 
available on special order. All parts 
except for the stationary and movable 
contact assemblies are interchangeable 
Overload relays may be mounted sepa- 
Zpoek Ahpeul \3 EAST 40mm ST. NEW YORK 16. N.Y aaa rately. R-B-M_ Division, Essex Wire 
Corp., Logansport, Ind. 


No. 29, Reader Inquiry Facility, paae 


a dh “T" RECEPTACLE 


Shown below is a “T” polarized re- 
| ceptacle. Rated at 20 amp, 250 volts 
| this 2-wire flush-mounted receptacle is 
| molded of phenolic plastics. Accommo- 

dating all standard single outlet plates 


meet ARMY-NAVY and CIVILIAN Requirements 


e Intensive research in the laboratories of Heminway & Bartlett 

has resulted in the development of a fungus-proof Nylon Lacing Cord. 
This new cord— with its special synthetic resin coating—resists the 
growth of mold and micro-organisms, factors most often responsible for 
the deterioration of old type linen and cotton lacing cord and 

the subsequent corrosion and failure of electronic equipment. 


Heminway & Bartlett’s new special finish Nylon Lacing Cord has high 

abrasion resistance ...low moisture absorption. It retains the 

desirable malleability of wax and yet has a melting point of over 190° F. it’ prevents blown fuses and the other 
It is non-toxic to humans. mishaps that may occur when a standard 
We'll be glad to send you full parallel-blade cap is inserted into a 
information and prices. receptacle of much higher amperage. 
Why not write us today! Also available are two companion items: 

a 2-wire polarity cap and a cord con- 

Write to Dept. EM: 


The HEMINWAY & BARTLETT fife. ¢ nector. Rodale Manufacturing Co., Inc., 
e g. 0. . ane >, 

500 Fifth Ave., New York 36, N.Y. apeapengglini AD 

Branches: Chicago, Boston, Circle No. 30, Reader Inquiry Facility, page 

St. Louis, Cincinnati, San Francisco, 

Charlotte, N.C., Gloversville, N.Y. PLASTIC SHEET 


D (TYING TWINE) . 
ANS CONS EIB sheets, composed of polyester- 


fibrous glass laminations, can be used 
HEMINWAYs BARTLETT for such electrical parts as terminal 
strips and for stressed chemical equip- 
ment where corrosion-resistance is im- 
portant. The low water absorption of 
this material makes it particularly appli- 
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TYPICAL TV POWER AMPLIFIER 


OPERATING CONDITIONS 


Grounded-Grid Circuit, at 900 Mc, with 
6.0 Mc. Band Width for Class B and 


Grid-Modulated Class C Service 


DC Plate Voltage 
Peak RF Grid Voltage 


1500 volts 
135 volts 


DC Plate Current 


Synchronizing Level 


0.350 amp. 


DC Grid Current 


Synchronizing Level 


RUT Tay-) 


Driver Power Output (Approx.) 


Synchronizing Level 
Output Circuit Efficiency 


Useful Power Output 
Synchronizing Level 


75* watts 
te by) 
YK Tir 


mw) 


Tan tats 


neasured at load of output 


Ate KCA FUME «- RCA-6161 forced-air 


cooled power triode for UHF services 


Featuring forced-air cooling, and a coaxial- 
electrode structure, the new RCA-G6161 is 
particularly suited to grounded-grid opera- 
tion in circuits of the coaxial-cylinder type. 
In addition to its use as a power amplifier in 
UHF television transmitters, the RCA-6161 
may be employed as an RF amplifier or 
frequency multiplier in Class C telegraphy 
and telephony at frequencies up to 2000 Mc. 

The RCA-6161 has a maximum plate dis- 
sipation of 250 watts in CW or TV applica- 
tions, and can be operated at full plate 
voltage and plate input at frequencies as 


high as 900 Mc...and at reduced ratings 
up to 2000 Mc. 

The RCA-6161 is of the heater-cathode 
type, the heater drawing 3.4 amperes at 6.3 
volts. The coaxial-electrode structure pro- 
vides low inductance, large-area RF elec- 
trode terminals, and permits effective isola- 
tion of plate and cathode. 

For complete technical data on the RCA- 
6161, write RCA, Commercial Engineering, 
Section BR41, Harrison, N. J., or your near- 
est RCA field office. 


FIELD OFFICES: (East) Humboldt 5-3900, 415 
S. 5th St., Harrison, N. J. (Midwest) White- 
hall 4-2900, 589 E. Illinois St., Chicago, III. 
(West) Madison 9-3671, 420 S. San Pedro St., 
Los Angeles, Calif. 


Auothov new RCA tube 


RCA-6080 Twin Power Triode, 
intended for use as a regu- | 
lator tube in de power sup- | 
plies. Similar to 6AS7-G, but 
with improved resistance to 
shock and vibration. 


THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA 


RADIO CORPORATION of AMERICA 


ELECTRON TUBES 
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HARRISON, KH. J. 




































TIGHT 


when assembled 


KEEP BOLTED ASSEMBLIES 


permanently TIGHT 


BEALL helical SPRING WASHERS have 
“live action” and constantly exert tighten- 
ing pressure over a long range. They 
compensate for ALL causes of looseness 
including vibration, bolt stretch, wear and 
breakdown of finish under the nut and 
bolt head. IN STOCK in all Standard 
Sizes; made of Carbon Steel, Stainless Steel, 
Everdur, Duronze, and other metals. Manu- 

TIGHT factured to the exact dimensions specified 
after long service by the American Standards’ Association. 


SPRING WASHER SPECIALISTS for 30 years 





JF NER ele) RTA (0), trcerce 


160 Shamrock St. ¢ East Alton, Ill. 





cable for out-of-door and immersed appli- 
cations. - Tensile strength is 20,000 psi, 
compressive strength 24,000 psi, and 
impact is 18 ft-lb per in. unnotched. 
EIB is resistant to acids, salts and mild 
alkalies, as well as to most organic sol- 





vents. Water absorption is only 0.20 
per cent. It has the following electric 
properties: dielectric strength 325 volts 
per mil, arc resistance 120 sec, power 
factor 4.7. Dielectric constant is 4.7 
and specific gravity is 1.50. Dimen- 
sions of sheets are 18x 28 in. Available 
in thicknesses of “46, %, “6, 4, %, and 
% in. Special thicknesses from %» to 1 
in. are also available. The Dynakon 
Corp., 5509 Hough Ave., Cleveland 3. 
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SOLDERING IRON 


Model P-154 is an electric soldering 
iron developed for use where speed is 
required from an iron with a small tip 
diameter. Rated at 150 watts, this iron 


is a plug-tip type, with a %4-in. diameter 
tip which reaches a soldering tempera- 
ture considerably higher than that of 
conventional soldering irons. Special 
provisions have been made in the ele- 
ment construction to withstand the high 
temperature developed. Has replaceable 
elements and tips. Hexacon Electric Co., 
177 W. Clay Ave., Roselle Park, N. J. 
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PACKING GLANDS 


New series of stainless steel packing 
glands are available for tubes from % 
to 13% in. OD. Type PG-2 and PG-4 
packing glands are furnished with asbes- 
tos-graphite packing and may be used as 
small stuffing boxes or to seal static 
lines, thermocouple wells, dial-type 
thermometer stems, or any other round 
tubes or rods. Type PG-3 employs pow- 
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The steel industry NEEDS your scrap 
to help supply YOUR needs in STEEL 


[FP ROOT OUT THE SCRAP TODAY 
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dered tale as a sealant and is theretore 
chemically inert and may be used at 
temperatures exceeding 1400 deg F. 
Type PG-3 packing glands cannot be 
used as stuffing boxes for moving parts 
but provide excellent pressure or vacuum 


seals for stationary tubes. The inside 
diameter of all glands are bored to cus- 
tomers’ specifications. Any plastic or 


other satisfactory packing material may 
be used in place of the material furnished 
with the glands. All units are made of 
type 303 stainless steel. Conax Corp. 
1515 Main St., Buffalo 21. 
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THREE-WIRE RELAY 


New Model EM-10 mercury plunge: 
relay has been developed for three 
wire operation. When contact is made 
the input line connects to its two output 
circuits. Loads up to 35 amp at 115 
















volts a-c or 25 amp at 220 volts d-c can 


TYPE EM-10 
ree 


veao} 220 V 25 AMPS 
aa aesnt) iee 
HOLES, 4. 1. BY 









be handled by this relay. Tungsten con 
tacts of relay are hermetically sealed in 
vacuum or hydrogen-filled glass tubes 
The sealed construction permits opera- 
tion under all operating conditions. 
Dimensions are 3% in. wide, 4% in. high, 
and 2% in. deep. Ebert Electronics Co., 
185-09 Jamaica Ave., Hollis, L. I., N. z; 
ircile No. 34, Reader Inc 








Precision cut felt parts is a special part 


All grades 


of our business. With your first order 















All colors 
All textures 
All thicknesses 


All consistencies 


you'll know we mean precision. For 
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your parts will be engineered to your 


exact specifications ... just the way SHIELDED ISOLATING TRANSFORMERS 

A line of transformers provide shielded 
test rooms with a voltage supply source 
free from primary line interferences 
The secondary winding of this trans- 
former is completely enclosed in a 


THE FELTERS COMPANY Siriicc cms cabtes See intezeally 
210-EM SOUTH STREET, BOSTON 11, MASSACHUSETTS 


Offices: New York, Philadelphia, Chicago, Detroit, St. Louis 
Sales Representative: San Francisco 
Mills: Johnson City, New York; Millbury, Mass.; Jackson, Mich.; New York City 


Weleo the Fall’ foe the F20it tf Cad 


you've always wanted to receive them. 


Write for details today. 
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Got a 


really tough 
capacitor 


network 
roblem for us? 











...let our network designers help you solve it! 















Whether your problem deals with guided missiles —aireraft —land or 


LIFE IN HOURS 


sea radar equipments. General Electric application and design engineers 
can help you solve it. We’ve designed and built capacitor networks 
for every type of pulse radar equipment since the inception of radar. 

Take service life for example. You can specify a service life of 
10,000 hours—or just 60 seconds. And we'll deliver pulse networks 


CONSTANT K 


to match your requirements. Here's why: 


Since 1944 General Electric has been running continuous life 












~ 2 2 8 8 8 | tests on many types of networks. We've established life limi- 
= 2 ° S . : : . . . > 
S 8 | tations, under varying conditions of temperature and voltage, 
aA ET ae eres al ; gk tee 
ia Nii i for all types of dielectrics. bushings. materials for coil forms 
capacitor networks under pulsing conditions and treating processes. 
in a radar modulator. Service life, for varying 
values of “K", starts at 2 tenths of one hour | i laa i i eal il aeati B ciaas ‘ ' | 
. > Ss . Ss 8 > J < >) rie ee S » 
and stretches out to something over 40,000 et US USE iis ore Of information and experience to soive your 






hours (more than 4% years of continuous 
operation at full-rated voltages.) 

It's just one example of actual performance 
data G-E engineers use in designing capacitor 
networks for the job they must do. 


capacitor network problems. Your inquiry addressed to your nearest 
Apparatus Sales Office, or to Capacitor Sales Division, General Electric 






Company, Hudson Falls, N. Y. will receive prompt attention. 
General Electric Company, Schenectady 5, New York. 
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attached to this shield, which is usually 
connected to the test room shielding. 


* e Ratings of available transformers run 
steatite ceramic for from % to 15 kva, 120 or 240 volts pri- 
7 mary, 120 volts secondary. Acme Elec- 

€ . tric Corp., 35 Water St., Cuba, N. Y. 
; & lava insulators electrical No. 35, Reader Inquiry Facility, page 213 

d INTERVAL TIMER 

an Equipped with an automatic counting 
device, the timer is designed to time 
| © and tabulate individual steps in an over- 
ectronic all operation. The unit can be used not 
only where it is desirable to start and 


iF ° stop various steps but also to record 
ye ications their progress, so that the operator 

































Custom-molded, extruded or 
machined to close tolerances 
to meet your exact specifica- | 
tions. Prompt delivery at low 
cost on large or small orders. 
Over half a century of service 
is your guarantee of complete 
satisfaction. 














FIND OUT TODAY. Illustrated 
bulletin with complete techni- 


ee 
V / cal data will be sent on request. 


M.| KIRCHBERGER « COMPANY, INC. 
\\ 1422 37th St., Brooklyn 18, N. Y. @ GEdney 6-1144 
Established 
1890 West Coast Representative: 
S. Siegel, 1145 So. La Cienaga Bivd., Los Angeles 35, Calif. 
can tell at any given time which ones 


Now/ ELECTRO-TECH’S | have been completed. As many as 15 


separate steps are automatically regis- 
tered on the counter dial each time the 
timer is set for the next part of the 
cycle. The counter may be reset at any 
| reading on the dial by pressing a button 
conveniently located at the side of the 
| time setting knob. Zenith Electric Co., 
| 152 W. Walton St., Chicago 10. 
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ONE SOURCE OF SUPPLY 


for all kinds of ELECTRICAL 
- es METERS, INSTRUMENTS and 
INDUSTRIAL CONTROLS 
No need to hold up pro- 
duction for lack of a 
meter, controller or other 


instrument! Electro- 
Tech’s warehouse is bulg- 


renal Save months ing with panel meters, 
solenoids, transformers, 
on your schedule 


rectifiers, timers, counters 

: and every other kind of 

ge FZ meter and control device. 
a a ieee Plus—complete laboratory 

t facilities to convert, repair 

and re-scale stock meters 


and instruments to fit 
your needs. 


© SIMPSON 
© WESTON 
© STRUTHERS-DUNN 

® MICRO SWITCH 

© SUPERIOR ELECTRIC 
© GENERAL ELECTRIC 

® WHEELCO 

— and others 






























VANE-TYPE ROTARY PUMP 


Latest addition to existing line of 
rotary pumps is a positive-displacement, 
sliding vane-type in which the pressure 
of the liquid being pumped maintains 



























FREE! Write today for the big, 
useful Electro-Tech BUYER'S 


GUIDE. contact of the vanes against the liner. 
TT vie AaVY- , ee: > avails > in 
ELECTRO-TECH These he avy duty pumps are available 
EQUIPMENT COMPANY, Dept. EM-3 standard-fitted, all-bronze, or bronze- 
308 Canal Street, New York 13, N.Y. fitted construction. Pumps are available 






with or without built-in relief valve, and 
in either internal or external bearing 
models. The external bearing models 
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insist on 
“buried” integrity 
im your products 


In the durable goods field most of the products are 
composed of many component parts. Acadia Synthetic 
Rubbers are contributing importantly to the supe- 
riority of thousands upon thousands of these 
products on land, sea, and in the air—from battle- 
ships to tiny instruments. For years manufac- 
turers in hundreds of industries have found by 
experience that, with Acadia Synthetic Rubber 
parts in their products, they will never have 
trouble from that source. Acadia is a “‘buried”’ 


but vital component for products of 


highest integrity. Insist upon it! © for every synthetic 
rubber requirement 





e sheets 

@ tubing 

@ strips 

e channel 
@ washers 
e seals 

e bellows 
e@ gaskets 
@ rings 

@ extrusions 
@ cut parts 


# 
Resists oil, 
age, wear, 
Y PRODUCTS heat, light 


DIVISION WESTERN FELT WORKS ¢ 4035-4117 OGDEN AVENUE, CHICAGO 23, ILLINOIS 


ACADIA 


Processors of Synthetic Rubber 
and Plastics + Sheets 
Extrusions « Molded Parts 
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enable pumps ‘to handle non-lubricating 
slightly abrasive or corrosive liquids 
without bearing failure. There is only 
one rotating element consisting of shaft 
rotor and six sliding vanes. Vanes auto 
matically compensate for wear, and all 
pumps are fitted with removable liners 
Internal repairs can be made _ without 
breaking suction or discharge connec- 
tions. Worthington Pump and Machinery 
Corp., 401 Worthington Ave., Harrison 
N. J. 
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DEFLECTION YOKES 


Two new deflection yokes, with cosin« 
distributed windings have been designed 
to provide anti-astigmatic focusing over 


* JUST OFF 
THE PRESS! 


Most complete book of its kind ever pub- 


the entire television tube picture area 
lished . . . 80 pages of valuable informa- P 


ra rc > TNde > 
tion about Selenium Rectifiers . . . 48 pages DY-8 and DY-9 are both 70-deg, fer 


of Radio & Television circuit diagrams. . . rite-core yokes with coils wound on 
20 pages on Power Rectifiers . . . 3 pages nylon bobbins. DY-8 has a horizontal 
on High Voltage Rectifiers ...a 7 page inductance of 8.5 mh and DY-9 of 13.5 
cross index replacement guide. Send 5S0¢ mh. Standard Transformer Corp., 3580 
for your copy or see your distributor. Elston Ave., Chicago 18. 
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ROTARY SWITCH LINE 


Type RP rotary packet switches are 
capable of controlling electric circuits 
operating at current ratings of 10, 25, 
30, 60, 100, 200, and 500 amp, and 


voltage ratings from 115 to 600 volts 
a-c and up to 250 volts d-c. Basically, 
construction consists of molded phenolic 


Sarkes Tarzian Inc decks that can be stacked in the quan- 
I e 


tity desired for any given circuit. Any 

RECTIFIER DIVISION two sections connected to each other 

. . form an individually sealed switch unit 

Dept. M-1 415 North College Ave., Bloomington, Indiana adi & elue teibennl > 0 conn Ga 
ating shaft. These connect with sta- 

tionary terminals extending through the 

outer deck wall. By means of various 

types of stationary terminals, make- 
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Gentlemen: 
Please accept our apprec 
recently published Carbon Brus 
and promotion of brush st 
AISE has established a line of 
mill motor prushes. They make 
the country certain operatin 
clear and substantial. 
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20-4800 

20-5600 STD NO. 21 

24-4800 STD NO. 25 

24-5600 oes) O29 

24-6400 STD NO. 30 
STD NO. 32 
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direct 


delivery... 


safely into oe 
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PRP can deliver plastic moulded 
parts directly to your door, geared to your production 
schedule. Our fleet of trucks and private planes provides 
this unique plus service which prevents shipping damage and 

production hold-ups. Other PRP services include designing, 
tooling, and production in small quantities, or in millions. 

Telephone or write us about your problems. 

Or, if you prefer, our plane will speed you 
here to see our facilities and 


discuss your problems. 


When you look for plastic 
mouldings, look first to 
MUMS ed me wel ate 
Urbana, Ohio 


before-break action is obtainable. En. 
closed in a cover on top of the switch 
is the operating mechanism, which con- 
sists of a special spring-loaded device and 
eccentric cams that provide positive snap 
action. Available in 1- to 4-hole mount. 
ing styles and 1 to 12 poles and up 
Capable of 360 deg reciprocating rota- 
tion, models are available with single, 
double, triple, and four throws and 2 to 
4 positions. The Arrow-Hart & Hege- 
man Electric Co., 103 Hawthorne St., 
Hartford 6, Conn. 
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REDESIGNED MOTOR LINE 


On all integral horsepower, capacitor- 
start motors of this line, capacitors no 
longer are mounted on the exterior of the 
motor; instead they are housed within 
the mounting base. The resulting com- 
pact arrangement eliminates height prob- 
lems where motor mounting space is 
critical. In addition, capacitor is given 


greater protection. Ratings of these 
motors range from % hp, 1140 rpm to 
3 hp, 3450 rpm. Built in standard 
NEMA frame sizes 203 to 224 and 
equipped with heavy-duty ball bearings, 
motors are suitable for continuous opera- 
tion on machine tools, pumps, farm 
equipment, fans, blowers and_ other 
types of equipment. A feature of the 
line is that the housing of all parts of 
the centrifugal starting switch are in aD 
external dust-proof, dirt-proof chamber, 
to prevent foreign matter from gumming 
the rotating actuator or lodging between 
the contact points. The Hoover Com- 
pany, Kingston-Conley Div., North 
Plainfield, N. J. 
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CERAMIC CAPACITATOR 


The “J-Cap,” a thin disk ceramic 
capacitor, has a maximum thickness of 
0.156 in. and a maximum diameter of 
0.594 in. The combination of a com- 
pletely fabricated high K ceramic body 
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POP. ss 


Gear Reduction Units 
Aircraft Reciprocating Engines 
Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 
prove of great and immediate value to you. 


*Cartridge Seal... pressure 
balanced . . . requiring 

only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS.MFG. Co. 
1840 S. Kilbourn Ave. «+ Chicago 23, Ill. 


Gits Lubricating Devices, 


The Standard For Industry For Over 40 Years 
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‘*We need anew special relay...quick! 
It must be compact, shock-proof, and 
100% water-proof...to function at 65° 
below zero up to 165° above. And we 
want initial production in 48 hours!’’ 


>) 
-- , bo 
i. — ph oa 


a 


That’s what the man asked for. . . and 
that’s just what he got from Riverside. 
Yes, within the specified time, Riverside 
engineers had designed a product to 
meet those tough specifications . . . and 
Riverside’s complete, versatile produc- 
tion facilities had turned out sufficient 
quantities to fill initial delivery require- 
ments. The relays were tested and ap- 
proved .. . used immediately to break 
a serious bottleneck that had stopped the customer’s production. 


You might think that’s an unusual “case history.’”’ But actually it’s 
typical of the way things get done at Riverside. Yet service is only 
one of the reasons why Riverside has become a leading producer of 
wiring harnesses, devices, and assemblies. Cost and quality are the 
other important factors. And, chances are, our specialized engineer- 
ing and manufacturing facilities can quickly find a way to make 
your electrical components better for less, too. Why not send us 
your specifications, prints, or samples for prompt recommendations 
and quotations. No charge . . . no obligation, of course. 


COMPETENT ENGINEERING SERVICES © COMPLETE PRODUCTION FACILITIES 
EXPERIENCED ASSEMBLY PERSONNEL © POSITIVE CONTROL OVER QUALITY 


iverside Manufacturing 
AND ELECTRICAL SUPPLY COMPANY 


10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN ¢ PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES ¢ CORD SETS ¢ HEATER AND EXTENSION 
CORDS « ELECTRICAL SWITCHES ¢ RELAYS ¢ MOLDED RUBBER PRODUCTS 


and a dipped phenolic coating material, 
it is claimed, imparts strength to the 
capacitor, enabling it to withstand shock 
and rough usage. The capacitor is 
rated as follows: minimum capacity 
0.005 mf; working voltage 500 volts 
d-c; test voltage 1300 volts d-c; leakage 
resistance over 7500 megohms; power 
factor less than 2.5 per cent. All fac- 
tory tests, including the power factor, are 
performed on a 100 per cent basis. Jeffers 
Electronics, Inc., Dubois, Pa 

e No. 41, Reader 
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“A” BATTERY ELIMINATORS 


“A” battery eliminators are designed 
tor operating and testing d-c equipment 
on 50-60 cycle 105 to 125-volt a-c lines 
Equipped with full-wave, dry-disk sele- 
nium rectifier, eliminator comes in two 
models Type 610-ELIB has a rated 
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Towmotor Electric Pallet Truck 
48% grade easily with 2-ton load... powered by 
PESCO ELECTRIC MOTOR fit 


ad 
The heart of the rugged electric drive on Towmotor’s fast and highly 
maneuverable new pallet truck is a %4-hp, 1450-rpm, 12-volt, Pesco a.) 
electric motor specially designed for this particular service. 
So powerful is the traction it provides, that the truck easily climbs 
a25 per cent grade with no load, and just as easily will pull up a 
. Pescoflectric motor, Model 270012-020, 
9 per cent grade with a 2,000-pound load, or a 4.8 per cent grade %-hg, 1450-rpm, 12-volt, dc, open- 
venfilated, series-wound, reversible, 
with a 4,000-pound full load. heafy-duty traction motor mounted on 
ee p i the ‘gear reduction case. Gives highest 
Most specialized electric motor problems, like Towmotor’s, can efiftiency with minimum weight. 
be easily and economically solved by taking advantage of Pesco’s 
unique method of standardized parts for its six co-ordinated frame 
sizes. The result is greater interchangeability, simplified spare parts 
stocks, elimination of duplication, and minimum service requirements. 
Pesco electric motors are made for services calling for 6-to 120-volt 
dc and from 1/100 to 6 hp. If your electric motor requirements fall 
within these limits it will pay you to get the full story of Pesco’s six 
co-ordinated frame sizes. Write today. 


PRODUCTS DIVISION BORG-WARNER CORPORATION 
24700 NORTH MILES ROAD BEDFORD, OHIO 
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of product or process 


dependable timing 


Widely used in industrial controls for heat treating, 
for the control of plastic and injection molding, 
lapping, induction heating, mixing and agitation, 
purging gas fired ovens etc. — where accuracy of timing 
improves quality, reduces supervision or vitally protects the process or 
equipment itself — the Cramer Type TEC Time Delay Relay 
provides an adjustable time delay between the 
operation of a control circuit and the subsequent closing or 
opening of a load circuit. Designed for dependable, 
trouble-free service . . . compact construction 


. extremely accurate. 


For complete details of the Type TEC 
and other dependable Cramer 


timing instruments — send today for 


copy of new Cramer Catalog. “hugs 
THE R. W. CRAMER CO. INC 


BOX 8. CENTERBROOK, CONN. 


output of 6 volts at 10 amp. Dimensions 
are 6% x 9% x 8% in. Type 620C-ELIp 
which uses dual rectifiers, has a rated 
output of 6 volts at 18 amp or 9 
volts at 9 amp. Either output can be 
obtained by means of an output switch. 
ing arrangement. Its dimensions are 
6% x 12% x 8% in. These eliminators cap 
be used as the power supply for radio 
sets, aircraft instruments, relays, motors. 
and other electric and electronic equip- 
ment. In the laboratory, they can be 
used to supply low d-c voltages. Amer. 
ican Television & Radio Co., 300 East 
Fourth St., St. Paul, Minn. 
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COMPACT TOGGLE SWITCH 


Model 170 is available with wire leads 
(170-WL), solder lugs (170) or screw 
terminals (170-ST). Switch comes ip 
two types: as a single-pole, single-throw 
toggle switch, or a single-pole, single. 
throw momentary switch. It is rated at 
6 amp at 125 volts, or 3 amp at 250 


volts. Dimensions are 1% in. long and * | 


in. wide and deep. Approved by Under- 
writers’ Laboratories, the switch is 
available with mounting sleeves from \ 
to 154g in. long; the handle is available 
in a variety of lengths in either ball o 
bat type. Can be used in fans, smal 
heaters, hair dryers, mixers, saws, drills 
vacuum cleaners, test equipment, an¢ 
similar applications. Slater Electric & 
Mfg. Co., Inc., 56th St. & 37th Ave 
Woodside, N. Y. 
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WIRE STRIPPING MACHINE 


This high speed wire stripper has spe 
cial alloy steel cutting knives that i» 
stantly and completely remove insulation 
from solid, stranded or multi-conducto 
cable up to %-in. diameter. The strip 
ping length is adjustable up to 1% i 
The cutting knives are circular so tha! 
when one section becomes dull, the blat 
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nd | 
nder- 
ch is 
‘om 4 
ailable 
yall or 
small fl oy , : 

drills s / lo check for equal tension, press down separately on each 
band \ - belt on the tight side, and all belts should respond about the 
tric & - = same for the same amount of force. If one belt is materially 
Ave. tighter or looser than the others, an adjustment should be 

made. A “U.S.” technician will gladly assist you if necessary. 


Loose BELts ona multiple drive are “lazy” belts. They are the 
greatest single cause of premature V-Belt failure. 


Your V-Belts will deliver longer and more efficient service 

if they are made by “U.S.” The cords in “U.S.” belts have had 

Som sunber_antiin. es foots their stretch worked out by mechanical means, while retaining 

as spe piahion.«..00 hens eel inliie tame enough elasticity to enable the belt to withstand severe shock 
hat itt ee ere : loads. To reduce any heat generated by constant flexing, and 
ulation mage Teent Sond gered Ba 3 a to get maximum adhesion between the component parts of the 


aducto! pulling its share of the load. belt, the cords are treated with latex. 
» iT} ’ . shi oO he a4 3 . és . ° . ae ° . > ° 
> se ee Ra y Every “U.S.” Belt has the unique Equa-Tensil Cord Section 


structural firmness for V-grooves —the U.S. Rubber development that insures efficient pull and 
ind over the flat pulley of V-to-flat 


drives. strength under diverse operations. Order from your jobber, or 
for more information write to address below. 


MULTIPLE V-BELTS PRODUCTS OF 
F.H.P. BELTS 
SPECIAL PURPOSE BELTS 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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LINEAR and NON-LINEAR 











can be rotated to present a sharp edge 
When all sections of the blade have been 


Power used, new blades can be inserted easily 
The stripper is direct connected to a 
R os EOSTATS %-hp 110-volt single-phase motor and is 


. ; complete with cord, switch and outlet 
Feature new all metal construction; maximum heat | plug. The High Speed Hammer Co., Inc., 
dissipation; aluminum frame; aluminum winding 309 Norton St., Rochester 21, N. Y 
core and graphite brushes. The exceptionally high ; 
resistances are possible because of new develop- | ircle No. 44, Reader Inquiry Facility, page 213 
ments in material and design. The linear and 
non-linear windings are available in both models 


— and can be combined in any combination in dual COPYING MACHINE 
meet units is This new Thermo-Fax duplicating ma 


DUAL chine and the paper associated with it 
comprise a rapid dry-process method for 

GANGED making exact and permanent copies of 
anything that is drawn, printed or writ 
ten. The machine uses a controlled beam 
of heat to copy black and white originals 





sn ERA RR I DI Salt 





300°_270°| Top | 2%” 
[245[ 25 [2 - 50,000] 300° 270° top |1%"| 1%" | 402. 


REQUEST CATALOG EM-2 


AMSCO CORPORATION 


45-01 NORTHERN BOULEVARD, L. I. C. 1, N. Y. 


MANUIACTURE® a ENTIFIC PRECISION EQUIPMENT FOR OVER A QUARTER OF A PNTURY 


© CAMERAS © PROI*ECTORS © ENLARGERS © EXPOSURE ee 





directly. An infra-red light source sends 
rays through a heat-sensitive sheet to the 
black and white original. The black type 
face converts the infra-red rays into 


{scsi heat. This heat acts on the paper and 

MAT bE R i A iS produces a wash black on gray print 
There are no preliminary or finishing 

operations to be performed. The copies 


with “IMPROVED , do not fade or change color and are 

” permanent. The entire operation takes 
QUADRUPLETS in the order of 15 sec. Magna-Crest 
| Corp., 730 Fifth Ave., New York 19, 
“BIRON” -Brass on Iron — “CIRON” -Copper on Iron ; 2%. 


° ° Circle No. 45, Reader Inquiry Facility, page 213 
““NIRON” - Nickel on Iron — ““SIRON” -Silver on Iron — ee 


ht LL TE TT ET iS TSE eR RNR ko GR AEA ete 
- « 2 


Your supply and allotment of critical materials will last longer DRAFTING INSTRUMENT . 
and go further this “IMPROVED” way. The bulk of the material ial ii ad es 
is non-critical iron and the surface is the metal you require. DOGMOS CLOTINg Gavice, She Fem: 5 
‘ line, is small enough to be carried in the 
Enjoy a// the advantages that the surface metal provides along | pocket. The metal parts are now in- n 
with the savings of materials plus the strength and durability of the corporated in one section, avoiding the a 
iron base. All are available in sheet or wire form and in any combi- slipping that occurred with previous q 
nation of metals made to your specifications. — In one instrument, = a 
‘ “ : provides a T-square, straightedge, tn- 

Write today for full information. angle, protractor, a 32nd scale and paral- it 
We invite you to send for a free copy lel rules. Under test, the instrument has f 
of our brochure, “The Story of been rated better than conventional 
Laminated Metals.” drafting equipment, especially for angu- n 


The Home of IMPROVED Service 


a The IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 


775 Eddy Street, Providence 5, Rhode Island 
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ALLIS-CHALME dies 


INSTRU MENT st —_ or 
AYA ixelaulaaes age i. 


400 volts. 





AND SAVE! 
























a 
*® Outdoor Po- 
tential, for heavy- 
duty metering 
service, TypeSPW. 
Ratings up to 69 kv. 


OVER 400 RATINGS FIT 
YOUR DESIGN NEEDS 


_ CAN SAVE valuable time and money by 

standardizing on Allis-Chalmers instrument 
transformers. Over 400 ratings in current or poten- 
tial transformers or metering outfits are available to 
serve virtually every one of your transformer needs. 


*% Indoor Cur- 
rent, for heavy- 
duty metering, 
Type K3E. Rat- 
ings up to 15 kv. 


You can select a dry-type, oil or compound-filled 
unit, depending on the transformer rating, applica- 
tion, or location indoors or outdoors. Transformers 
are of wound, bar or through types. 


Each is designed and built to meet ASA stand- 
ards. And every Allis-Chalmers transformer has the 
best combination of engineering and materials that 
50 years of experience can provide. Thousands are 
now in service with excellent operating records. All 
are liberally designed for long service and built for 
%* Outdoor current, for 
accurate heavy-duty 
metering, Type KO. 
Ratings up to 15 kv, 10 
to 800 amperes. 


quick, easy mounting. 

For top quality, wide selection and quick delivery 
in instrument transformers see your Allis-Chalmers 
district office or dealer today. Or write Allis-Chal- 
mers, Milwaukee 1, Wisconsin, for full facts. -3519 








ALLIS-CHALMERS © 
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BrING your spring problems to us and be 





assured of unusual assistance and guaranteed 
satisfaction 








... for Lewis is geared to design 








and manufacture springs, coils and wireforms 
quickly, economically and dependably. 














Lewis offers: 








e Experienced design and engineering personnel 
e Extensive modern facilities 




















e Unique manufacturing methods 
Skilled production workers 














Veteran sales engineering representatives 











Call, wire or write to have a Lewis Spring 












Engineer help you check your requirements, 
without obligation. 






LEWIS SPRING & MANUFACTURING CO. 
2646 W. NORTH AVE., CEICAGO 47, ILL. 
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Zi, = SPRINGS 


THE FINEST LIGHT SPRINGS AND WIREFORMS OF EVERY TYPE AND MATERIAL | 


lar line layouts and cross hatching. It 
requires no attachments or board clamps, 
The unit measures 10% x 3%g in. Loomis 
Industries, Box 442, Berkeley 1, Calif, 
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PENCIL TRACING CLOTH 


Whitex Smooth is a new pencil cloth 
that has qualities that permit use of a 
liquid eradicator to remove large pencil 
areas cleanly and without disturbing the 
tooth of the original cloth. Good prints 
are assured by the translucent quality 
of the paper when 2H pencils are used. 
Frederick Post Co., 3650 N. Avondale 
Ave., Chicago 18, Ill. 
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Laboratory and 
Engineering 
Equipment 





To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 213, where titles and key 
numbers are repeated for convenience. 
Fill out card, circle numbers desired 
and mail. 


OSCILLOSCOPE 


The TEC-T-601B is a completely re- 
designed, reconstructed improvement of 
the TEC-T-601A. It provides Y-axis re- 
sponse within 3 db from 2 cycles to 12 
mc at a sensitivity of 10 mv rms per in. 
of deflection. The sweep generator pro- 
vides either recurrent sweeps from 10 
cycles to 100 ke or triggered sweeps 
from 5 microsec to 10° microsec. Phas- 
ing is provided for 60-cycle sweeps and 
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provide tight, compact | 
: insulation for | 
\RREGULAR surfaces | 


The perfect insulation . . . . which provides 
the desired electrical characteristics, high resistance principal cities 
to moisture, acids, alkalis and lubricating oil . . . . for 

irregular surfaces of transformer windings, bus bars 

and terminals, cable ends, conductor splicing, etc. Vartex 

Varnished Tapes comply with N.E.M.A. requirements. Technical 

literature available on request. 


e Agent in all 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth ee Silicone Varnished Fiberglas 
Varnished Cambric Tapes ~ or Silicone Rubber Fiberglas 

Varnished Duck =. Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’”’ Combination Slot Insulation 
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HOW TO BUILD 
THE LUBRICATION PUMP 
INTO THE DESIGN 
OF YOUR MACHINES 


Solve Space Problems with 


TUTHILL Stripped Pumps 


TYPES AND SIZES 
AVAILABLE 


Here is a typical 
example of how a 
lathe manufacturer 

has saved space and 
streamlined the equip- 
ment by incorporating 
the Tuthill lubricating 
pump into the design 
of the headstock. 









These dependable stripped 
pumping units are the 
practical answer where 

mounting space is limited 
or where it is necessary to 
install the pump in a 
special position on the 
machine. 


Tuthill Stripped Pumps are offered in 
two types as illustrated. Type S, 
furnished without mounting bracket, 
















and Type SA, which provides 
pumping elements only. Capacities 
up to 200 g.p.m. in wide pressure 
ranges. Stripped pumps are 


























Tuthill engineers pioneered also available in automatic 
the idea of incorporating 
stripped pumps directly into 
the design of the machine, 
and their long experience is 
available to you in helping 
work out new designs or 
changes in present equipment. 











reversing models for use where 






the pump must be driven by 
a reversing shaft without 
changing direction of flow. 











Write for details on Tuthill 
Stripped Pumps or 
submit your problem 
for recommendation. 























ee eee ee 


939 E. 95th Street, Chicago 19, Illinois 





all sweeps can be synchronized to either 
positive or negative peaks. New features 
include front panel availability of sweep 
sawtooth and retrace pulses for cop- 
venience in synchronizing, sweeping or 
blanking external circuits with the scope. 
Television Equipment Corp., 238 Wil. 
liam St., New York 38, N. Y. 
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HIGH-VOLTAGE SUPPLY 


The VS-2A is a regulated high-voltage 
supply to supercede bulky transformer 
and unstable r-f systems for obtaining 
high voltage at low current. It can be 
used as a supply for Geiger-Mueller 
tubes, photomultiplier tubes, cathode ray 





tubes, electron and ion guns, crystal con- 
ductors and high potential testing. A con- 
ventional full-wave rectifier and _pi-sec- 
tion filter serves as a 350 volt d-c source 
and a single tube circuit with conven- 
tional components acts as the high volt- 
age generator. The high voltage is con- 
tinuously variable from 300 to 2500 
volts d-c. Maximum ripple under maxi- 
mum load conditions is less than 0.1 
volt at 2500 volts d-c. Nuclear Research 
Corp., 2563 Grays Ferry Ave., Philadel- 
phia 43, Pa. 
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BREAKER AMPLIFIER 

Ultra-sensitive d-c breaker amplifier 
Model 14, which replaces Model 10, has 
a low noise level and high zero stability. 
This model uses principles developed at 
General Motors Research Laboratory and 
refined by the company. The amplifier is 
for use in both research and industry for 
such diverse applications as optical py- 
rometry, precision temperature measure- 
ments, caloriemetry, high _ sensitive 
photometry, seismology and measuring 
nerve voltages. It is furnished for opera- 
tion with input circuits between 5 an 
100,000 ohms. It has a zero stability ot 
0.005 mv per day and a noise level that 
approaches the limits imposed by thermal 
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Many a design problem has been simplified by the 
Westinghouse ability to reduce transformer size 
and weight. 


Here, for example, is a case where a transformer 
was required to work in a voltage-doubler circuit at 
18,000 volts. The old model created a space problem. 


First step in redesigning, Westinghouse engineers 
applied a smaller, lighter Hipersil® Core. That, 
plus improved insulation, made it possible to reduce 
coil size and spacing. Then a wet-process porcelain 
‘ap, with integral tube sockets, eliminated the need 
for stand-off insulators. The net result was an over-all 
teduction of 30% in both size and weight of the 
completed power unit... with a great big bonus: 
The saving to the equipment assembler in installation 
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Making little ones out of big ones... 


costs alone made the new design highly profitable, 
because it was no longer necessary to wire tube sockets. 


Savings like this are available to you, too. If size, 
weight, performance, or quantity production have 
any bearing on your transformer problem, call your 
Westinghouse representative, or write Westinghouse 
Electric Corporation, Specialty Transformer Depart- 
ment, Sharon, Pennsylvania. J-70610 


Eliminates needless relays 


Simplifies wiring layout 
Conserves panel space 


One-point, multiple control 


30-AMPERE TYPE-P 
ROTARY SNAP SWITCH 


In all ESCO rotary 
switches, the make and 
break. actions occur in- 
side the insulating 
phenolic housings of 
the separate switch sec- 
tions. These _ sections 
are ganged to provide 
the required number of 
poles. 


Advantages: ESCO rotary switches combine great versa- 
tility of application with simplicity and ruggedness of design. In 
each individual switch section, a variety of rotor shapes and 
positions is possible. By ganging the required number of such 
sections, an almost unlimited choice of connection and operating 
sequence arrangements is available. 


Ratings: The Type-JR rotary switch is rated at 10 amperes, 
125 volts AC, or 5 amperes, 125 volts DC. The Type-P rotary switch 
— a high-speed snap-action switch — is available in these same 
ratings, and also in heavier designs for 30, 60, 100, or 200 amperes 
at 500 volts AC or 250 volts DC. 


ESCO rotary switches can be furnished to meet the 
latest revised specifications of the Navy Department. 


(AS ELECTRO SWITCH 


” CORPORATION 
io 167 King Avenue, Weymouth 88, Mass. 





agitation. The amplifier can be used in 
circuits that formerly had high sensitive 
suspension galvanometers. Liston-Beckey 
Instrument Co., Inc., 20 Beckley Ave., 
Stamford, Conn. 
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CONTINUITY TESTER 


The Audiotone continuity and leakage 
tester produces an audio tone, the fre. 
quency of which depends on the value 
of electrical resistance of the circuit 
being tested. All circuits can be tested 
without reference to a lamp or meter, It 
has a range from 0 to 100 megohms and 
needs no adjusting. Some of the uses 


for the instrument include: checking for 
opens or high resistance in any circuit, 
including high resistance or high im- 
pendance windings of transformers, re- 
actors, motors, relays; checking insula- 
tion resistance, leakage of windings to 
ground; and checking capacitors for 
leakage. Battery life in the unit is prac- 
tically shelf life. Peschel Electronics, 
Inc., 13 Garden St.. New Rochelle, N. Y. 
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SMALL DYNAMOMETER 


Designed for fractional horsepower 
applications, dynamometer __ provides 
simultaneous readings for torques and 
rotational speed. Basically, the dyna- 
mometer consists of a PM2_ hysteresis 


brake, mounted in low-friction ball bear- 
ings, to which a counterweight is at- 
tached. Torque is measured directly. 
Speed is measured by means of a salient 
pole generation. Only one connection 
is required between the motor and the 
dynamometer. Features include: isola- 
tion of temperature rise due to dyna- 
mometer power dissipation; calibration of 
torque unaffected by changes in humid- 
ity, temperature, or speed; readings are 
accurate even for low orders of torque 
Since no springs are employed, torque 
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ETAL POWDEF 
PARTS 


by Moraine 



















Know-how is the vital commodity in fast, economical, 
completely satisfactory production of parts from metal 
powder . .. and Moraine has the know-how that comes 
from more than a quarter of a century devoted to making 


billions of Durex metal powder parts. 


- Our experience, plus the knowledge we direct toward a 
continuous program of engineering research and pro- 
ont duction improvements, adds up to the know-how that 


he can be of important service to many industries. 


MORAINE PRODUCTS sees henge 
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SEALED 
Telephone Type 


RELAYS 


Meets U. S. 
Government 
Specifications 


Standard 
or Special 


RELAYS 
Light, Medium, 
or Heavy Duty 


SOLENOIDS 


To Meet A 
Wide Range 
of 
Requirements 


Standard 
or Special 


SWITCH 
ASSEMBLIES 


Custom Built 


TRANSFORMERS 
AWD CHOKES 


Cased or 
Uncased 


WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 


eT UU 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 


readings are accurate within close limits. 
The unit may be easily recalibrated for 
changes in bearing drag and windage if 
testing is to be conducted at great ex- 
tremes of speed where a high degree of 
accuracy is required. The torque scale 
is graduated in divisions of 5 oz-in., with 
subdivisions of 2.5 oz-in. Rotational 
speed is read on the two graduations on 
the speed scale. One scale is graduated 
in 50-rpm divisions and reads up to 
4000 rpm; the other, in divisions of 100 
rpm and reads to 10,000 rpm. A maxi- 
mum of 0.16 hp can be measured on the 
0 to 4000-rpm scale, and of 0.40 hp on 
the 0 to 10,000-rpm scale. Minimum dis- 
sipation for 3 min is 90 w; continuous § 
rating is 25 w. Requires input of 155° 
volts a-c or d-c; 250 ma; 28.7 w: 
maximum. Duncan & Bayley, 785 Hertel 


‘ITS GOTTA BE 
RIGID and 
FLEXIBLE - 


TRANSPARENT 


and 
OPAQUE ::: 


| BETTER GO 





Ave., Buffalo 7. 
ircle No 52, Reader 


ELECTROMETER SHUNT 
Model 2001 shunt converts Model 


200 Electrometer to a micromicroam- 
meter. Available in any of seven stand- 
ard resistance values, the shunt makes 
possible direct d-c readings from 10-6 to 


10-73 amp. Shunt clips easily over the 
guard ring of the Electrometer; no other 
connections are necessary. Applications 
of the converted instrument include the 
measurement of insulation leakage and 
photoelectric cell and ion chamber 
currents. Keithley Instruments, 3868 
Carnegie Avenue, Cleveland 15. 
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AMMETER SHUNTS 
Three new shunts have been designed 
to meet specification JAN-S-61. Termi- 
nals are of ample size with large flat 
surfaces for good heat dissipation. The 


shunts are mounted on plastic blocks for 
insulation to 1500 volts. Shunt leads 
supplied are 5 ft long. Shunt leaf mate- 
rial is manganim. Shunts can be used 


TO THE 


PLASTICS SHOW,’ 


Every facet of the vast plastics 
industry willbe concentrated in Phila- 
delphia’s Convention Hall. You will see 
what’s mew in research, raw materials, 
machinery, and production techniques. 
If there’s an answer to your problem in 
the plastics industry, you'll find it at the 
Exposition. This exposition is not open 
to the public. Requests for admission 
tickets should be written on your com- 
pany letterhead directed to THE SOCI- 
ETY OF THE PLASTICS INDUSTRY, 
Inc., 67 W. 44th Street, New York 18, 
N.Y. 


PHILADELPHIA 
CONVENTION HALL 


MARCH 11-14; 1952 
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“Pennies saved... dollars lost” 


Twice in one month, when the burglar —-spread to cover knobs and terminals 
alarm went off, the police and protective 


service men had swarmed down on the 
Benedict Laundry. Each time it had been dielectric strength. Flexibility is con- 
a false alarm. Inferior insulation on the 
alarm switch had weakened—the short- 


—bent or knotted—it will not lose its 


stant under heat or * cold. Tested from 


ing set off the alarm. The second ‘run 15 minutes at 425-450°F, to 1500 
sent two men to the hospital—a police hours at tees F, and down to 


car crashed as it rushed to the plant. 


: —45°C, there was no cracking or split- 
Little items, like electrical insulation, ; ; ; ; / 

are often a matter of pennies in original ting. Chemical and oil resistance are 
, costs. Failure however, can mean much additional features that help make it a 
in direct and indirect losses. must for high product protection. 
, 
? BH “649” is one of a family of electrical 
¢ Gyaare against product breakdown insulations, each designed to meet a 
, with the right electrical insulation. Out- particular condition in service. Give us 
: standing in the field is BH “649”, a few facts about your requirements — 
I. designed especially for tough jobs. product, temperatures, voltages — we 
; Permanently flexible and abrasion will gladly furnish samples for testing 
, resistant it will take unusual abuse with- = 

out loss of physical or dielectric proper- Address Dept. M-2 

ties. BH “649” can be pushed back Bentley, Harris Manufacturing Co. 

without breakdown for ease in assembly . Conshohocken, Pa. 







*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corn 
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oINEE 


“Mere than Paper ” 


If you have a fabricating or processing 
problem involving paper... if you re- 
quire definite technical characteristics 
and, above all, dependable uniformity, 
it may be worthwhile for you and 
MOSINEE technicians to get together. 
MOSINEE is not interested so much in 
terms of volume production as in our 
ability to render helpful service to man- 
ufacturers in the field of electronics 
and in the electrical goods industry. Our 
“paperologists” are at your service for 


consultation. 


MOSINEE PAPER MILLS COMPANY + MOSINEE, WIS. 
Essential Paper Manufackunrers 


| 


with all types and makes of 50 my 
meters and with the company’s Simply- 
trol contact meter-relays. The three sizes 
cover the range from 30 to 1200 amp; 
Style MSA, 30 to 150 amp; Style MSp’ 
200 to 600 amp, and Style MSC, 750 to 
1200 amp. All sizes and styles 50 my at 
rated current. Assembly Products Ine. 
Main at Bell St., Chagrin Falls, Ohio. 1 
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PORTABLE VOLUME LEVEL 
INDICATOR 


Improved series 911 unit indicates 
audio levels in broadcasting, sound te- 
cordings and allied fields where exact 
monitoring is important. Designed to 
withstand shock and rough usage, the 
unit requires no batteries or external 
power supply. The indicating meter is a 
copper-oxide type instrument, so ad- 
justed that the pointer indicates 99 per 


cent normal deflection at zero vu in ap- 
proximately 0.3 sec. Overswing is not 
more than 1 to 1% per cent. The meter 
scale is calibrated in vu and percentages. 
Two meter controls are provided: one is 
a small decade with a screw-driver ad- 
justment for zero level setting of the 
meter pointer; the other, a constant 
impedance “T”-type network for extend- 
ing the range of the instrument in steps 
of 2 db. These controls make it possibk 
for all vu meters in one installation t 
be adjusted to the same scale reading 
when desired. The indicator weighs 5% 
lbs. net. Its dimensions are 11x6x6% in. 
Daven Co., 191 Central Ave., Newark 
4, N. J. 
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ANALOG FIELD PLOTTER 


Portable analog field plotter rapidly 
solves complex two-dimensional fie 
problems. Its uses include the study off 
electrostatic field problems, determin-jy 


tion of magnetic flux distribution and it 
tensity, and charting of current flow 
temperature distribution in conductors 
varying cross sections and configuratioms 
Among its other uses are the study 
fluid flow patterns and velocity gradiems 
in steam and gas turbine blade grid # 
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Multiple tapered-twisted teeth bite 


deeply to resist vibration loosening — lock 
even tighter as vibration increases! 


TE 


EXTERNAL INTERNAL COUNTERSUNK EXTERNAL-INTERNAL 


A size and type to meet your specific fastening need! 





DOME DOME DISHED DISHED 
PLAIN PERIPHERY TOOTHED PERIPHERY PLAIN PERIPHERY TOOTHED PERIPHERY 


Make your own tests... see how every 
fastening can be positively locked 
ogainst the hazard of vibration 
loosening. Ask for Sample Kit No. 21. 


>» 
SEMS 


Ys 
turing efficienc 
For maxim ol od vu ‘iain 
SHAKET Ole vee ne mS). 
screws (SEMS) oF Y 


DIVISION OF ILLINOIS TOOL WORKS 








ELECTRONICS 















, semblies, electrode shapes in vacuum and 
thyratron tube design, and field patterns 

(i) Tou hest transformer’s in waveguides and electron lenses. Basic- 

ally, the plotter consists of a plotting 

board and exploratory stylus, a d-c power 


must “take” this torture, before supply operated from 115 volts a-c, a 


high-accuracy multi-turn voltage divider, 

they take on your tou es jobs a sensitive microammeter with specially 
y g j eee designed overload protection, and a sup- 

bi ply of conducting paper and silver paint. 

tquipment has a shipping weight of 20 
lbs. General Electric Co., Schenectady 
5, N. Y. . 
No. 56, 










LABORATORY AMPLIFIER 


Features of relay-rack Type 221-A am- 
plifier are extended frequency response, 
high power output, and negligible hum 
and distortion. Having a rated power 
output of 20 watts, the amplifier has a 
flat frequency response from 12,000 to 
55.000 cycles, with controlled cut-off 






















characteristics beyond this range to in- 
sure freedom from spurious oscillation 
and distortion. The first-order difference- 
tone intermodulation component is less 
than 0.1 per cent at its rated peak out- 
put. Harmonic distortion is less than 0.5 
per cent at, and the hum level is -90 db 
below, the rated output. Other charac- 
teristics are: input for 20-watt output, i fina 
0.5 volt with a low-level input, and 1.5 


MIL-T-27 transformers are really rugged volts with a high-level input; input im- the 


pedance 0.5 megohm for low-level input Pol 





° efe efe e and 1.5 megohms for high-level input. ; 

the complete line that meets military specifications tern Hosmer Scott, Inc., 385 Put pra 
nam Ave., Cambridge 39, Mass. siol 
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cHICAGO MIL-T-27 Transformers win their spurs in 


every conceivable “torture chamber” test. Two 


hundred and forty-seven cycles of alternating heat VHF FREQUENCY METER has 
and cold for over 2400 hours fail to break the seal or 

a : : ~ ar Twinerinsamanmihanis aid > re: irectly from ‘ 
cause failure of these rugged CHICAGO units expressly Frequencies can be read directly bez 


dial of Model FM-1A meter, which can 





designed for military and special applications. s uni 
CHICAGO’S unique bushing design and construction, measure or generate any frequency from 
and exclusive process of bonding steel base covers in 20 to 480 mc. A regulated power supply 
seamless drawn-steel cases by deep-seal soldering prov ides proper voltage with line voltage exc 
insure perfect sealing, complete dependability and SEND FOR FREE CATALOG variations from 105 to 125 volts. Provi- 
continuous service under the most adverse conditions. : ' lulate the carrier fre- 
i istri Have the full details on CHICAGO'S sion is made to modulate the carr 
Your electronic parts distributor can supply the com- ; : a FQ ‘ent at 
ie cane ie : New Equipment Line—covering all quency at a minimum of 30 per cent a 
plete range of cH1caGo MIL-T-27 Transformers: MIL-T-27 units as well as famous ? 
Power, Bias, Filament, Filter, Audio. These stock Sealed-in-Steel transformers 
transformers may be incorporated in your equipment geared to today’s circuit require- 
Salle I ieee Al ce ill c letel ll ments. Write for your free copy of 
with fu assurance t nat they will completely meet a this valuable catalog today, or get 
MIL-T-27 specifications. it from your distributor. 
j 
' 
DIVISION OF ESSEX WIRE CORPORATION 
c. - 3 TRADE MARK REG 
| 3501 ADDISON STREET « CHICAGO 18, ILLINOIS 
SJ 
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What are the requirements for your new product ? 
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It will pay you to investigate Koppers Polystyrene ! 


wus YOU ARE CONSIDERING 
your product’s appearance, 
durability, use, customer appeal and 
final cost, you should also consider 
the unusual adaptability of Koppers 
Polystyrene. It can be molded in 
practically any shape... its dimen- 
sional and heat stability assure exact 
fit between related members. . . it 
has high dielectric strength .. . 
beauty and stability of its color are 
unrivaled. 

From the technical viewpoint, the 
excellent molding characteristics of 





Koppers Polystyrene result in fewer 
weld lines, improved strain pattern, 
more uniform plasticizing of mate- 
rial in the cylinder, faster molding 
cycles resulting from setting at higher 
temperatures, and a more uniform 
cylinder feed. 

Write for further information. As 
always, we want to work with you 
to obtain the best results from your 
use of Polystyrene . . . to solve your 
particular molding problems. . . to 
design new products to be made 
from Koppers Polystyrene. 


Koppers Polystyrenes give you 
all these advantages 


Low cost 


Light weight— 
more pieces per pound 


Excellent dimensional stability 


Excellent electrical 
properties 


Heat-distortion temperature 
range: 165°- 200°F. 


Good chemical 
and moisture resistance 


Tasteless and odorless 
Unlimited color range 


Koppers Plastics make Many Products Better and Many Better Products Possible. 


KOPPERS COMPANY, INC., Chemical Division, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK 
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DETROIT 
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OS ease 


tions and clearly 


technical refer- 
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FREE TO 
PRODUCT 
DESIGNERS 


sary Edition of famous 
~ Ace Design Engineer's Handbook, thoroughly revised 

and enlarged. Now includes: tables of properties, toler- 
ances, weights, many valuable pages on design tech- 
niques, inserts, assembly, machining ond finishing of 
hard rubber and other Ace molded plastics such as 
Saran, polyethylene, acrylics, acetates, etc. Also covers 
rubber linings. Ask for your copy of this Hard Rubber 
and Plastics Handbook today. 


1000 cycles. Meter utilizes a 1.0-mc 
crystal, with variable capacity trimming 
to allow exact adjustment. All frequency 
measurements are referenced to the crys- 
tal, which has a temperature coefficient 
of 0.0001 per cent per deg C. Gertsch 
Products, Inc., 11846 Mississippi Ave., 
Los Angeles 25. 


No. 58, Reade 


Literature 
for the Asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 213. 


CONTACT METER-RELAYS — Four- 
page illustrated bulletin G-51 describes 
a line of automatic contact meter-relay 
controls, controlling pyrometers and ac- 
cessory equipment. It describes the use 
of electro-magnetic locking contacts in 
the meters. The units can be used to 
give automatic upper and lower limit 
control for both “on and off” and auto- 
matic shut-off control. Assembly Prod- 
ucts. 

No. 59, Reader Inquiry ty, page 213 


FAN-COOLED MOTORS — Bulletin 
51B7225, six pages, gives construction 
details and sizes for a line of totally en- 
closed, fan-cooled (Type APZ) and non- 
ventilated (Type APK) motors. The 
cooled motors do not have internal air 
passages or dirt-catching pockets so are 
easy to keep clean. Motors are available 
in sizes from % to 100 hp. Allis-Chalmers 
Manufacturing Co. 


No. 60, F 


DRY TYPE TRANSFORMERS-Eight- 
page Bulletin T-5111 describes a line 
of dry type transformers for industrial 
control. Regulation curves, specification 
charts, wiring diagrams and construction 
features are included. A test curve is 
shown to indicate the advantage of inter- 
leaved construction. Hevi Duty Electric 
Co. 
No. 61, Ff 


ROTARY SOLENOIDS—Four-page bul- 
letin describes some of the applications 
of Ledex rotary solenoids. Examples have 
been chosen from automotive, materials 
handling, graphic arts, business machine 
and aircraft fields to indicate how rotary 
solenoids can solve remote control prob- 
lems. The six basic designs in the line 
are described. G. H. Leland, Inc. 

Circle No. 62, Reader Inquiry Facility, page 213 


WING NUTS ~—Four-page folder de- 
scribes line of GRC zinc alloy wing nuts. 
These nuts are cast in one piece to close 
tolerances and with clean threads. Tables 
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Double shaft extension motor 


nnannonner 


Universal motor parts for 


eer eae aga for flap control on small Having inbuilt control switch 
P ee oe aircraft and other dual and receptacle, this motor is 
garage equip uniform control applications. readily adaptable to port- 


= other industrial devices. 





able tools and equipment. 


at 
SPECIAL APPLICATION MOTORS 


. eRACTIONAL HORSEPOWER 


ay 


ww Ww © 


'r- 


a During normal times and emergency times — for the past 36 years — 
in Lamb Electric Motors have had an outstanding performance record in 
: home appliances, portable electric tools, aircraft components, 
Ht 


business machines and many other motor-driven products. 


d- Behind this good performance is the fact that Lamb Electric Motors 
are specially engineered to provide the exact mechanical and 
electrical requirements for each product they drive. 


in Other advantages often obtained with Lamb Electric special 
on application motors are reduced product weight, compactness, and 
Ws lower cost. THE LAMB ELECTRIC COMPANY ©® Kent, Ohio 
he 


re 
le 


Geared head motor with low 
output shaft speed for many 
slow speed heavy-duty drives. 


ial 





High powered lightweight 
helical geared fuel transfer 
pump motor for aircraft and 
other services. 


Motor with high horsepower 
to low weight factor for 
either direct drive or use with 
external gear reduction, 





aa 
ul THEY'RE POWERING AMERICA’S Finest PRODUCTS 


SPECIAL APPLICATION MOTORS 
de- FRACTIONAL HORSEPOWER 
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supply information on the dimensions 
and the thread sizes. Also included js 
information on other services and prod. 
ucts. Gries Reproducer Corp. 
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FASTENERS-—Fifty-six page price list 
and stock list covers a complete line of 
| nonferrous and stainless steel fastenings 
Complete information is given on car. 
riage, hanger, lag, machine and _ stove 
bolts; nuts; cotter pins; screws; rivets 
and washers carried in stock in brass 
bronze, copper, Monel, aluminum and 
stainless steel. The H. M. Harper Co. 


Circle No. 64, Reader Inquiry Facility, page 213 






































LOCKSEAM TUBING — This 36-page 
booklet contains a comprehensive listing 
of more than 100 shapes of lockseam tub. 
ing and rolled moldings. Specially drawn 
section and side views of the shapes are 
included in the standard profiles of lock- 
seam tube made in plain steel, copper- 
plated steel, brass-plated steel, copper- 
base alloys, aluminum, zinc and stainless 
steel. Part numbers, diameters (where 
possible) and gages are listed. Chicago 
Manufacturing Div., Revere Copper and 
Brass, Inc. 


Circle No. 65, Reader Inquiry Facility, page 213 

















WIRING DEVICES — Forty-two page 
General Catalog No. 51-1952 lists, de- 
scribes—and in most cases, graphically 
illustrates—over 1,000 individual elec- 
trical wiring devices. About 200 of these 
are in the heavy industrial category, 
with special emphasis on the Turn-Tyte 
line of interlocking devices. Rodale Man- 
ufacturing Co., Inc. 


Circle No. 66, Reader Inquiry Facility, page 213 
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STEEL SERVICE -Illustrated 12-page 
booklet describes improved facilities for 
supplying steel from stock in the Cin- 
cinnati area. Included are photographs 
of the company’s new plant, and the new 
equipment with which it is furnished 
Joseph T. Ryerson & Son, Inc. 

Circle No. 67, Reader Inquiry Facility, page 213 










ELECTRONIC VOLTMETER — This 
fourteen-page instruction booklet de 
scribes the Type WV-77A Junior Volt- 
ohmyst in detail. The information 
covered is sufficient for a complete un 
derstanding of the construction and 
operation of this measuring instrument 
Radio Corporation of America. 

Circle No. 68, Reader Inquiry Facility, page 213 


Let us try to help you! Call one of 
our salesmen when you have a problem 
on CMP. He has handled a large volume 
of orders certified under CMP regula- 
tions and is familiar with the application 
of these rules to most steel supply prob- 
lems. He will do everything possible to 





NYLON PRODUCTS—Two-page Tech- 


nical Bulletin No. 12 is an idea sheet 














help you. showing how various companies are Uus- 
ing nylon parts to accomplish specific 

things. Such parts as electrode shields. 

UNITED STATES STEEL SUPPLY DIVISION gears, valve seats and conveyor chain 
UNITED STATES STEEL COMPANY channels are described and their advan- 

HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. WAREHOUSES COAST-TO-COAST tages listed. A chart is included to show 
BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK the differences in weights between nylon 
PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE and other common engineering materials 

Sales Offices: INDIANAPOLIS - KANSAS CITY, MO. - PHILADELPHIA - PHOENIX The Polymer Corp. 
ROCKFORD, ILL. - SALT LAKE CITY - TULSA - TOLEDO - YOUNGSTOWN Circle No. 69, Reader Inquiry Facility, page 21 






METALLIC RECTIFIERS-Sixteen-page 


; reprint from Service Magazine reviews the 
UNITED STATES STEEL background of metallic rectifiers and 


clarifies the various factors in their appli- 
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e of 2 
Car- 106 FP 2000 V (RMS) 2000 V (RMS) 
tove 1500 V (RMS) seimasiianiiie kl Flange diameter 34” 
vet . , : & ; hole >” 
aa Flange diameter 19/64” Mounting hole 15/64” annie sna 
Mounting hole 1¢ Electrode treatments TH, HT. FP, HTL 
and Electrode treatment TH, HT. FP. HTL , HT, FP, ’ 
™ FP only Ai.” and FPSW 
age 104 Series ’ 
= 1000 V (RMS) 105 Series 
tub. 
a Hange Diameter .200 1500 V (RMS) 
Mounting hole 1%” Flange diameter .250 
= Electrode treatments Mounting hole 7,” 
_ SW and L Electrode treatments 
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age 109 Series 110 R Series Glass to Steel for a 
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wy Tonge diameter $3” ‘Flange diameter 7 True Fused Hermetic Sea! 
von Mounting hole 7;” For exterior mounting 
; Electrode treatments Electrode treatments ene 5 
ory, TH, HT, FP, HTL, HTL, HT, FP, FPSW, Protect Sensitive Electrical Components from 
ryte and FPSW and FPNH 


% FUMES CHANGING PRESSURES 


age \e ga 





for 









GENERAL SPECIFICATIONS 
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—* ‘aaaee materials -- CR. steel disc and steel pressure test -- 12 pounds gauge. 
hed electrodes. Interfused with glass. : 
- Se aa Flange diameter '/.” od with gies insulation test -- 10,000 megohms 
213 12 Series For exterior mounting finish -- fused electro tin plate. after salt water immersion. 
3000 V (RMS) Electrode treatments 
This Hange diameter 1/2” HTL, HT, FP, FPSW, voltage test -- see individual ter- sudden thermal shock test -« 
de Sting hole %’ FPNH and FP Threaded minal. dry ice to boiling water. 
; ctrode treatments 
eo HTL, HT, FP, FPSW, 
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we 28 threaded Mle S77 
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IF YOUR PRODUCT CALLS FOR ELECTRIC HEAT... 
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HEATING L 
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ren 
° HEAT! 
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nN) LULL {Tit ittiit rT) 
... there’s a WATLOW HEATING UNIT DESIGNED FOR YOU! 
Wherever the job calls for dependable, efficient, clean controlled heat— 


there’s a Watlow Heating Unit of the right size, shape and capacity to do 
the job faster and better. 







Consult Us for Your Special Heating Problems 

A blueprint or pencil sketch of your next 
tough job will bring our prompt recom- 
mendations and quotations, without obligation. 





WRITE for FREE CATALOG— 
strip, band, cartridge, 
immersion units. 


NG Re) 


ELECTRIC MANUFACTURING COMPANY 
1330 N. 23d St. St. Louis 6, Mo. 








ENGINEERED—TO THE CTJISTOMFRS SPECIFICATIONS FOR RADIO—T V 
— COMMUNICATIONS MINIATURIZATION — GUIDED MISSILES 
ar dee RADAR — AND SPECIAL APPLICATIONS 
ASSOCIATION WRITE FOR LATEST DATA SHEETS 


RADIO CORES, INC. 


9540-50 TULLEY AVENUE OAK LAWN, ILLINOIS 











cation to electronic circuits. The book- 
let is illustrated with application photo- 
graphs, drawings, diagrams and charts, 
and contains a glossary of terms. Two 
tables give characteristics of Seletron 
selenium rectifiers. Radio Receptor Co,, 
Inc. 

Circle No. 70, Reader Inquiry Facility, page 2]3. 


TANTALUM CAPACITORS—Four-page 
folder presents technical information on 
Type XT line of tantalum electrolytic 
capacitors for extreme temperature elec- 
tronic applications. Information covers: 
capacity tolerance, equivalent series re- 
sistance, leakage current, d-c working 
voltage, surge voltage, ripple voltage and 
shelf life. All sizes are listed in a chart 
that shows the maximum temperature at 
which each will operate. P. R. Mallory & 
Co., Inc. 

Circle No. 71, Reader Inquiry Facility, page 213 


OVER-RUNNING CLUTCHES ~— Six. 
teen-page Catalog C 11-48A describes a 
line of full complement over-running 
clutches for instant engagement or dis- 
engagement, accurate indexing and posi- 
tive action. Construction details, engi- 
neering data and standard coupling 
adaptations are given. Two pages of dia- 
grams show how special designs of the 
Formsprag line are used. Morse Chain 
Co. 

e No. 72, Reader Inquiry Facility, page 213 


LAMINATED PLASTICS—Both vulcan- 
ized fibre and phenolic plastics are cov- 
ered in this attractive 48-page booklet. 
Design properties are presented fully 
along with application data and exam- 
ples for electrical uses for laminated 
sheet, tubes and rod. Concluding section 
includes machinery data. National Vul- 
canized Fibre Company. 

rcle No. 73, Reader Inquiry Facility, page 213 


CLASS H INSULATION-—Sixteen-page 
Bulletin No. 951 points out some of the 
fundamentals of silicone insulation as 
applied to Class H transformers. It also 
compares some of the characteristics of 
Class H insulation with those for Classes 
A and B insulating materials. Transfor- 
mers using Class H insulation are avail- 
able in ventilated and sealed-in-nitrogen 
models. Pennsylvania Transformer Co. 

Circle No. 74, Reader Inquiry Facility, page 213 


SUBFRACTIONAL MOTORS — This 
eight-page broadside describes a line of 
motors with permanent magnet field 
made in subfractional horsepower sizes. 
Nine models are described through use 
of photographs, performance curves, di- 
mension diagrams and lists of features. 
Recommended operating speeds range 
from 5,500 to 12,000 rpm. Pittman Elec- 
trical Developments Co. 


a - — . 
Circle No. 75, Reader Inquiry Facility, page ¢!- 


INDUSTRIAL TAPE -- Manual of 76 
pages lists 1500 uses for pressure-sensl- 
tive industrial tape classified by industry 
in 21 major groups, from Advertising 
Displays to X-Ray Apparatus. Listings 
show Polyken Tape number and width 
for each named application. Preceding 
the listings is a summary giving detailed 
data on many better known applications. 
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CLEVELITE* and COSMALITE* 
A GRADE FOR EVERY NEED! LAMINATED PHENOLIC TUBING 


Available in diameters, wall thicknesses and lengths ; ; ’ 
to meet regular or special adaptations. ... meets the most exacting requirements of the electronic 
and electrical industries! 





CLEVELITE Whether to insulate the live electrical parts of a rectifier, a 
Grade E Improved post cure fabrication and stapling. high voltage transformer, or any one of countless other applica- 
Grade EX Special grade for TV deflection yoke sleeve. ° ° f d 
Grade EE Improved general purpose. tions .. . satisfaction ts ensured. 
Grade EEX . Superior electrical and moisture absorption 
properties. , , ; EB E s : 
Grade EEE Critical electrical ond high voltoge applice- For wherever physical strength, low moisture absorption, high 
ions. . . ° one 
Grade XAX Special grade for government phenolic speci- dielectric strength, low loss and good machineability are of 
fications. rime importance . . . the combined electrical and physical 
Pp Pp 


properties of CLEVELITE and COSMALITE are essential. 


COSMALITE — aie ee DEPENDABLE e ECONOMICAL e LONG LASTING 
Grade SS General purpose. ; Why pay more? ee for the best call CLEVELAND 
Grade SSP General purpose—punching grade 

Grade SLF Thin wall tubing—high dielectric and com- 


pression strength. ; * Reg. U. S. Pat. Off. 


soar (9, is Knows ile 
de CLEVELAND CONTAINERG!: 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y., Jomesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
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See our exhibit +207 at the 
Radio Engineering Show in REPRESENTATIVES 


New York City, March 3-6. NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J. 
NEW ENGLAND _ RB. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. | - 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO 
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Yes, Lockheed in California 
can train you — at full pay! 


The step up to Aircraft Engineering isn’t as steep as you might expect. 














Aircraft Experience isn’t necessary. Lockheed takes your knowledge of 











engineering principles, your experience in other engineering fields, your apti- 
tude, and adapts them to aircraft work. You learn to work with closer toler- 


ances, you become more weight conscious. 























What’s more, Lockheed trains you at full pay. You learn by doing —in Lock- 
heed’s on-the-job training program. When necessary, you attend Lockheed 
classes. It depends on your background and the job you are assigned. But, 
always, you learn at full pay. 


























These opportunities for engineers in all fields have been created by Lock- 
heed’s long-range production program—building planes for defense, planes 
for the world’s airlines. 














And remember this: When you join 








Lockheed, your way of life improves as 





Mr. M. V. Mattson, Employment Mgr. 
Dept. EM-2 


LOCKHEED 


Aircraft Corporation 








well as your work. 





Living conditions are better in South- 
ern California. The climate is beyond 





compare: Golf, fishing, motoring, patio 








life at home can be yours the year ’round. 
And your high Lockheed salary enables 
you to enjoy life to the full. 





Burbank, California 














Dear Sir: 

















Note to Men with Families: Housing con- 
ditions are excellent in the Los Angeles 
area. More than 35,000 rental units are 
available. Thousands of homes for own- 
ership have been built since World War 
Il. Huge tracts are under construction 
near Lockheed. 























My Name 














My Field of Engineering _ 








Send today for illustrated brochure de- 
scribing life and work at Lockheed in 
Southern California. Use handy coupon 
at right. 


My Street Address 




















| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
| Please send me your brochure describ- | 
| ing life and work at Lockheed. | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| | 
| 
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Polyken Industrial 
& Black. 


Circle No. 76, Reader Inquiry Facility, page 213 


Tape Div. of Bauer 


COAXIAL SWITCHES—This 37 page 
report, No. ER-2084, describes a line of 
coaxial switches; giving complete details, 
such as: switch diagrams, installation 
drawings and curves of performance. Ob- 
ject of the report is to show switches now 
available and to indicate the capacity 
for developing new switches to meet 
specific requirements. Production capa- 
city is also outlined and pictured. Elec- 
tronics Div., Thompson Products, Ine, 

No. 77, Reader Inquiry Facility, page 213 


HYDRAULIC VALVES~—Basic body de- 
sign used on 2-, 3- and 4-way low-pres- 
sure hydraulic control valves is described; 
types include clevis, cam knob, lever, 
foot and diaphragm operation. Complete 
design dimensions are tabulated for every 
type in this 92-page catalog No. 50 V. 


| Valvair Corporation. 


No. 78, Reader Inquiry Facility, page 213 







BRAKES AND CLUTCHES—Four-page 









Catalog No. 703 describes operation of 
a line of electric brakes and clutches 
for electromagnetic starting and_ stop- 
ping of equipment. Information is pre- 
sented on clutches, brakes and _ clutch- 
brakes. Mounting dimensions, and speed- 
torque and speed-heat curves are given 
Sample calculations are given to show 
how to select the proper unit for any 
given application. Warner Electric Brake 
& Clutch Co. 


Circle No. 79, Reade nquiry Facility, page 213 


LOW RESISTANCE TEST SETS—Two- 
page engineering bulletin L-12 de- 
scribes a line of low resistance test sets 
and milliohmmeters, including several 
new models. Characteristics of the in- 
struments are given, with an indication 
of the types of tests that can be made 
with them. Shallcross Manufacturing Co 
Circle No. 80, Reader Inquiry Facility, page 213 


TELEVISION CABINET LACQUERS- 
Eight-page brochure describes a line of 
lacquers designed especially for use on 
radio and television cabinets. The ad- 
| vantages of these finishes are pointed out, 
and three commonly used _ application 
| systems are described. The Sherwin- 
Williams Co 

| Circle No. 81, Reader Inquiry Facility, page 213 


PLASTICS—Twenty-four page bulletin 
S951-10 gives excellent information on a 
line of thermosetting, laminated phe- 
nolics. Properties and specifications are 
given for various grades in sheets, rods 
tubes, fabricated parts, molded-macerated 
and molded-laminated. Many technical 
applications for this plastic material are 
illustrated and described. Synthane Corp. 

No. 82, Reader Inquiry Facility, page 213 





PYROMETERS AND THERMOME- 
TERS-—Bulletin 1051, eight pages, de- 
scribes a line of non-control indicating 
pyrometers and resistance thermometers. 
The bulletin includes wiring diagrams 
and circuit information of pyrometer, Tée- 
sistance thermometer, tachometer and 





ELECTRICAL MANUFACTURING 





















sd 


YES: here's an inorganic electrical insulation that is supe- i : 
rior in every respect and yet costs less than any compar- as. roar. 
able cordage ... the characteristics speak for themselves: | 


oD TENSILE 
ana. 


Manufacturers of electrical apparatus and 
appliances, repair and maintenance depart- 
ments and rewind shops will find MIRA- 
GLAS* CORDS ideal wherever a high qual- 
ity binder twine or high strength tension 
member is required for: banding field and 
armature coils . . . wrapping string bands 
ideals on small armatures . . . protecting front of 
EC9-2-N commutator V-ring . . . reset strings . . . 
ana : tying slot insulation . . . binding on V-ring 
oo extension . . . filling in winding coils . . . 
EC9-7-N lashing ends of coils in large motors and 
ae generators—and when wax-treated for as- 


sembling and tying wire harnesses, etc. 


@ exceptional EC9-1-U 
high tensile —— 


EC9-3-U 
strength EC9-4-U 
EC9-5-U 


. EC9-6-U 
@ resistance to EC9-7-U 
moisture, oils, EC9-8-U 

; EC9-10-U 
corrosive fumes, 


acids, alkalis 


TREATED 
8888ea 


232 


@ will not rot, 
stretch or shrink 


bez ui se 


@ not affected 
by fungus 


MIRAGLAS* CORDS are made by plying fine 
° 5 ig ? ig ia 
strong, Rautihe fiberglas (filaments at glass). For MIRAGLAS* CORDS as for all other ELECTRICAL 


7 P INSULATIONS you can depend upon MITCHELL- 
Available either treated or untreated. Treat- RAND “Electrical Insulation Headquarters” since 1889. 
ments: oil, neoprene or wax. 


Write to MITCHELL-RAND for free samples and descriptive data. 


Electrical 


elle POON TM ee ae le at ea eO CMTC Mit ems 1 ae a tolt Mem Le Cll eM C0213 
et. AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS + FRICTION TAPE AND SPLICE + TRANSFQRMER COM. 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE - VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING + FIBERGLAS BRAIDED SLEEVING » COTTON TAPES, WEBBINGS AND 
SLEEVINGS + IMPREGNATED VARNISH TUBING - INSULATING VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 
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, ‘ | other actuations. Brown Instruments 
Here 5 why those in the know | Div., Minneapolis-Honeywell Regulator 
| Co. 
Circle No. 83, Reader Inquiry Facility, page 23, 






ROLLER CHAINS—Twelve-page bulle- 
tin 51-2 contains detailed information 
on double-pitch roller chains, of both 
the drive and conveyor types, as well as 
on available standard attachments, In 
addition, double-pitch chain sprockets 
are also described. Data is presented by 
means of charts, photographs, diagrams, 
and tables. Part numbers and prices are 
given. Chain Belt Co. 


— demand 








CANNON 
SOLENOIDS 


16366 Solenoid — 18.7 Ib. 


Spring for locking mechanism. minimum pull with 1/2” 


stroke at 24 v. at 170°F. | Circle No. 84, Reader Inquiry Facility page 213 
a on Also available with 1-1/6" — | 
ini tae ii stroke | PHENOLIC TUBING—Four-page bulle- 


tin lists the properties, applications and 
characteristics of spirally laminated 
paper-base phenolic tubing. The bulle- 
tin covers the six grades of Clevelite and 
the four grades of Cosmalite tubing. The 
Cleveland Container Co. 

Circle No. 85, Reader Inquiry Facility, page 213. 


Switch controlling coil 
circuits 












CONTROLS AND _ RESISTORS-—Six- 
teen-page catalog, No. 51, lists line of 
various types of controls and _ resistors, 
including resistance decade box Model 
240B. Applications, values, part num- 
bers and prices are included. Components 
are illustrated and a graph is provided 
as an aid in the selection of the carbon 
control possessing the desired character- 
istics. Clarostat Mfg. Co., Inc. 

Circle No. 86, Reader Inquiry Facility, page 213 































FASTENERS-lllustrated 56-page cata- 
log describes non-ferrous and_ stainless 
Bell end sleeve latch steel fastenings. A series of tables, list 
the prices of, and all pertinent data on, 
Cannon type AN receptacle a stamdard stock line of all types and 
sizes of bolts, nuts, cotter pins, screws, 
rivets, and washers. The H. M. Harper 
Co. 
Circle No. 87, Reader Inquiry Facility, page 213 1 








Main actuating coil 


POTENTIOMETER—Two-page bulletin, 


, : No. 109, describes Model T potentiom- 
Here's a special purpose Cannon D.C. Sole- eter, which weighs only 0.56 oz. Special 


noid, #16366 for aircraft. Design and -< features, dimensions, and general speci- 
safety conditions require that the armature a Reo fications are given. A table lists current 





lock in the actuated position for an indefinite ee ee ee ee ee capacity and voltage limits of the model. 

time, without relying on a continuous flow noid, 12v, D.C.—10.5 amps.—stroke An actual-size photograph and a dimen- 

of current. 9/32”, weight 13 oz. sion drawing are included. The Helipot 
The ingenious ball-and-sleeve latch locks pr ’ Corp. 


: a a Circle No. 88, Reader Inquiry Facility, page 213 
the armature as the main coil circuit is broken 


through the built-in switch. When current 
is applied to the smaller coil, motion of the 
sleeve releases the main armature. Study of 
the drawing shows how a smooth-acting, 
positive lock is accomplished. 


LIMIT SWITCHES—Two-page bulletins 
GEA-5704, GEA-5705, and GEA-5707 
describe rotating-type, lever-type, and 
track-type limit switches, respectively. 
Each publication contains a description, 





Ane ae CREE 


#4440 a continuous service solenoid, 


This is one of more than 60 different 24v, D.C.—3.6 amp. (starting) .42 possible applications, ws. — 

ee BR ek Be sis Kilian eae 56 ealdbe ation data of the SW itch discussed. ho e 

Cannon Cacics ae graphs and dimensional drawings aré 
basic coils for either continuous or intermit- /' _ also included. General Electric Co. 

tent service. Wrie for Solenoid Bulletin f | Circle No. 89, Reader Inquiry Facility, page 213 


free on request. 
BUSHINGS AND BEARINGS -— Illus- 
trated 15-page booklet describes a newly 


CANNON ELECTRIC developed bi-metal bushing of _ the 


Since 1915 b. ‘ rolled split type and lists the metal com- 


' . binations and models in which it is 
CAN N TR MPANY . . ; ; : 
LOS Ceene te Sees # 11790 a continuous service sole- available, as well as the standard line of 


a Bats 20 amp. (eees) rolled split-type bushings. In addition, 





ow 
Factories in Los Angeles, Toronto, New Haven. Great Lakes .42 amp. (holding) —stroke ¥% I oe _r" the lead 
Division, Benton Harbor, Mich. Representatives in princinal weight 15.5 oz. typical applications and data on the leé 
cities. Address inquiries to Cannon Electric Co., Dept. B-118 | content of a line of sintered copper-lead- 
P.O. Box 75, Lincoln Heights Sta., Los Angeles 31, Calit. | alloy sleeve bearings is given. Other sec- 


194 
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YD Be VL Mie Without Fasteners? 





APPROXIMATELY )|21/2%|OF THE STEEL PRODUCED 
IS USED TO FASTEN THE REST TOGETHER! 


Like so many important little things in our every day life, people are apt to 
take glamorless bolts and nuts for granted. But it takes only a second 
to realize what a tremendous contribution they make to our way of living. 


The importance of fasteners is fully realized by the designers, the engineers, 
production men and top executives of industry. And they know, too, 
that Lamson & Sessions is their most reliable source of supply— 
with one of the most complete fastener lines of any manufacturer. 


Look to Lamson for progress in fasteners. We welcome your inquiry on 


any fastener problem. 


The home of “quality controlled” fasteners 


The LAMSON & SESSIONS Ca. . «© General Offices: 1981 West 85th Street © Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio @ Birmingham ¢ Chicago 


























































Designed to Match 
Your Application Exactly 

















Each Transicoil control motor (and its gearing assem- 
bly and servo amplifier as well, where required) is 
specifically designed and produced to match both your 
electrical and mechanical requirements right down to 
the last detail. Costs are generally no greater than 
those of so-called “standard” types which may require 
costly adaptation or special handling on your assembly 
line. Available in 2-phase line operation or plate-to- 
plate types for either 60-cycle or 400- 
cycle operation and from fractions of a 
watt to 10-watts mechanical output. 


This handy control motor 
data bulletin FREE! 
Ask for Bulletin MC1 





























107 GRAND STREET, NEW YORK 13, N.Y. 










OUR Re vate, 





tions of the booklet briefly describe bab. 
bitt bearings, bronze bars, and facilities 
for producing precision washers, spacer 
tubes and precision bronze parts. Federal. 
Mogul Corp. 


Circle No. 90, Reader Inquiry Facility, page 213 





GLOSSMETER — Eight-page pamphlet 
describes construction and use of port- 
able glossmeters and reflectometers. These 
meters can be used for factory or field 
checking, and for research work on sur. 
face appearance change. Test methods are 
outlined for determining gloss at various 
degrees of angularity. Henry A. Gardner 
Laboratory, Inc. 

Circle No. 91, Reader Inquiry Facility, page 213 


CAPACITORS-—In this 28-page catalog, 
No. 200C, new, as well as the standard 
types, of capacitors for radio, television 
and electronic equipment are listed. In- 
cluded among the new capacitors are a 
small molded type, a self-healing metal- 
lized-paper type, and a high-voltage TV 
ceramic type. Also described is the reg- 
ular line, which has been expanded to 
include additional sizes and values. All 
types of capacitors are illustrated and 
data concerning their applications, part 
numbers, values, dimensions, and prices 
are given. Information is also included 
on the following capacitor test instrvu- 
ments: capacitor decades, a-c capacitor 
analyzer, and a capacitor bridge. Cornell- 
Dubilier Electric Corp. 
No. 92, Reader Inquiry Facility 


MOTORS AND GENERATORS-Eight- 
page catalog illustrates a line of general- 
and special purpose motors, large motors, 
generators, and motor-generator _ sets 
Ratings, characteristics, features, and 
applications for various models are given 
Also described and illustrated are ter- 
minal blocks capable of connecting 2 to 
12 wires. A table lists all pertinent data 
concerning these boards. Marathon Elec- 
tric Mfg. Corp. 

No. 93, Reader Inquiry Facility, page 213 


SERVOMECHANISM TECHNIQUES- 
Practical applications of servomechanism 
techniques to a process control problem 
are described in a 20-page bulletin, 
which is a reprint of a paper by S. P 
Higgins, Jr. and G. W. McKnight pre- 
sented at the 1951 I.S.A. conference 
Paper reviews progress in the analysis of 
automatic control problems and illustrates 
a new technique exemplified by the solv- 
tions to a typical flow-control problem 
Minneapolis-Honeywell Regulator Co. 

Circle No. 94, Reader Inquiry Facility, page 213 


HYDRAULIC FLUID — Twelve-page 
booklet describes the properties and per- 
formance of a nonflammable-type hy- 
draulic fluid, Pydraul F-9. The fluid, de- 
veloped primarily for use in such equip- 
ment as diecasting machines, hydro- 
electric turbines, glass drawing machin- 
ery and hydraulic presses, can also be 
use din similar application where a flam- 
mable pressure transfer fluid is a hazard. 
Data on the chemical and physical char- 
acteristics of Pydraul F-9 is given. Also 
included are charts and pictures on tests 
demonstrating the fluid’s fire resistance 
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Now the famous silent Servel refrigerator operates on elec- 
tricity. In the new refrigerator, a simple electric heating element 
provides heat for operating this absorption-type system. Just 
plug it in, and the new Servel goes to work . .. provides the 
soundless performance for which it is famous. 


Since cold is obtained without a single moving part by means 
of heat applied to the system, the small heating element is the 
vital part of the new Servel. Every operation of the refrigeration 
cycle, indeed, depends upon the heater unit staying on the job. 


Because of this, Servel has adopted heating elements made 
with Nichrome—the electrical resistance alloy that is the very 
heart of quality appliances everywhere. Remarkably resistant to 
high heat and corrosion, and able to retain its physical and elec- 
trical properties despite thermal shock resulting from intermittent 
operation day in and day out, Nichrome assures Servel of 
efficient operation and a lifetime of dependable service. 


Whatever your requirements for electrical resistance mate- 
rial, it will profit you to consult with us. In addition to world- 
famous Nichrome and Nichrome V, we produce over 80 alloys 
to meet the varied needs of the electrical and electronic fields. 
Although strategic materials and the alloys we make from them 
are on strict allocation at the present time, we'll be pleased to 
serve you to the best of our ability. 





» 
4h 256. ¥. » 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, 
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BRANCHES: Chicago, Detroit, 
In Canada: The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


Servel's latest model refrig- 
erator retains all the features 
of ‘'silent'’ operation, using no 
moving parts; but the gas flame 
has been replaced by an elec- 
tric heating unit of Nichrome 
containing two resistance wires. 
One of these operates constant- 
ly, and maintains normai refrig- 
eration; the other operates 
intermittently, by thermostatic 
control, and supplies the addi- 
tional heat required when extra 
refrigeration is necessary. 





Driver-Harris Company 


HARRISON, 


NEW JERSEY 


Cleveland, 





Los Angeles, San Francisco 
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BURBANK, CALIFORNIA 
Joe B. Hartley 
George E. Behlmer 
233 South Third Street 
ROckwell 9-2151 
CHarleston 6-7481 


DAYTON 2, OHIO 


W. Webster Dalton 
238 Lafayette Street 
Michigan 8871 


CHICAGO 11, ILLINOIS 


Robert T. Daily 


Kenneth L. Hanson 

Perry C. Goodspeed, Jr. 

520 N. Michigan Ave. 
Michigan 2-6010 


DETROIT 2, MICHIGAN 
Everett C. Vallin 
7310 Woodward Ave. 


TRinity 5-8239 


PHILADELPHIA 7, PENNSYLVANIA 


George P. Harrington 
725 Widener Building 
LOcust 4-0147 


THERE Is Aw EASY Way 
To CONTROL VIBRATION 


The easiest way to solve your vibration problem is to put 
it up to your nearest Lord Field Engineer. He will analyze 
it and recommend the specific type of Lord Mounting 
necessary. By drawing upon complete data files of more 
than 27,000 Lord Mountings and their variations, it is 
probable that he can solve your problem from this reser- 
voir of available Lord Mountings. 


If your vibration trouble involves circumstances which 
have not been encountered before, your Lord Field En- 
gineer will work closely with you and with engineers at 
the Lord Factory to design the type of specific Lord 
Mounting most profitable to you. 


For immediate attention to your problem call or write to 
DALLAS, TEXAS 


Bruce O. Todd 


1613 Tower Petroleum 


Building 
PRospect 7996 


NEW YORK 16, NEW YORK 


Vincent Ellis 


Jack M. Weaver 
280 Madison Avenue 
Murray Hill 5-4477 


ERIE, PENNSYLVANIA 


Paul E. 


Dailey 


Harry C. Sapper 
1635 West 12th Street 


2-2296 


HEADQUARTERS FOR 


VIBRATION CONTROL MOUNTINGS 
. +. BONDED RUBBER PARTS | 


ii salt 


high lubricity, non-corrosiveness, chem- 
ical stability and excellent pumpability. 
Monsanto Chemical Co. 


Circle No. 95, Reader Inquiry Facility, page 213 





CARBON PRODUCTS — Nineteen-page 
catalog, Section 5-5005, contains data on 
carbon and graphite products. By means 
of tables, illustrations and text, informa- 
tion is given about their physical and 
corrosion resistance, and their electrical, 
mechanical, metallurgical and chemical 
applications. National Carbon Co. 

Circle No. 96, Reader Inquiry Facility, page 213 





PLUGS AND SOCKETS-Six-page cata- 
log describes plugs and sockets accord- 
ing to the number of their leads and their 
applications. Each plug and socket is il- 
lustrated and its part number given. The 
line runs from a single-lead to 20-lead 
connectors and includes non-interchange- 
able plug and socket combinations. Alden 
Products Co. 


Circle No. 97, Reader | liry Facility, page 213 





SCREW DRIVING TOOLS—Four-page 
brochure describes and illustrates the var- 
ious basic types of power screw-driving 
tools. Included are portable and_ sus- 
pended electric and air tools, as well as 
single- and double-spindle automatic hop- 
per-fed screw-inserting machines for the 
driving of one or more screws simulta- 
neously. The brochure also contains a 
discussion on proper bits and_ sockets. 
Parker-Kalon Corp. 

Circle No. 98, Reader Inquiry Facility, page 213 


NONSTRIPPING WIRE — Ten-page 
booklet describes line of 125 C micro- 
wall, insulated, multicolored-coded small- 
gage copper wire. Technical data pre- 
sented includes specifications, character- 
istics, sizes, insulation, and performance. 
Also included are recommended uses, 
soldering procedures and illustrated con- 
struction details, as well as prices. Special 
feature of the wire is that it may be 
soldered directly, without the need for 
stripping the insulation and without ad- 
versely affecting the electrical proper- 
ties of the soldered joint. The Rex Corp. 
Circle No. 99, Reader Inquiry Facility, page 213 


FASTENING CHART —New decimal 
equivalent wall chart accurate to four 
decimal places is framed by 88 types of 
cold-headed products. Chart is 17 X 24 
in. John Hassal Inc. 

Circle No. 100, Reader Inquiry Facility, page 213 


HERMETIC SEALS — Illustrated four- 
page bulletin presents technical data on 
glass-to-metal hermetic seals. Dimensions 
and general specifications are given, and 
the coding system employed is explained. 
An illustration shows some of the var- 
ious available types. The Sealtron Co. 
Circle No. 101, Reader Inquiry Facility, page 213 


ELECTRICAL PORCELAIN-—This 25- 
page booklet describes ceramic composi- 
tions meeting a wide range of require- 
ments. In addition to a list of basic de- 
sign principles, the booklet includes il- 
lustrated descriptions, special features, 
and suggested applications. Technical 
data on the mechanical and electrical 
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TYPE "K" 


TYPE “KX”. 


Special Features 
which make these relays first 


choice of exacting design engineers 


THE CLARE Type ‘K” RELAY 


Fast operation—adequate contact pres- 
sure—high resistance to shock and vibra- 
tion—long life—small size—1'2” x 1%” 
x "He". 


THE CLARE Type "KX" RELAY 


Same features as Type “K” but adds 
greater operating range and increased 
sensitivity by use of a slightly longer coil 
which can be safely wound to a maximum 
resistance of 8000 ohms. Size: 19%,” x 


Via? a 1%, 


THE CLARE Type "R” RELAY 


Same basic features as Type "K" but adds 
still further sensitivity and operating range 
to the Type “KX” by the use of a coil 
which is not only longer but of increased 
diameter to provide even greater wind- 
ing space. Size: 1/6” x 1%4” x 1”. 


THE CLARE Type “N" RELAY 


Same basic features as Type “K"’ but de- 
signed for operation on extremely low 
power. This results from a close-coupled 
magnetic circuit, generous use of magnetic 
iron and unusually efficient coil design. 
Size: 14%” x 1%” x 192”. 


@ The Clare Type ‘“K” Relay was the first of the famous CLARE line of 
small, lightweight, telephone-type relays. It is still the mainstay of design 
engineers who must have superior relays to operate in extremely small space. 


Its fast operation, adequate contact pressure, high resistance to shock and 


vibration, long life and complete all-around dependability have met many 
complex requirements. 


The other three relays shown here supply all these advantages of the Type 
“K’’, but each adds certain other features to meet such specifications as a 
greater operating range, greater sensitivity or operation on extremely low 
power. All except the type ‘‘N” retain the reed armature suspension of special 
alloy which engineers recognize as one of the subtler reasons for the superior 
performance of these small CLARE Relays. 


Clare sales engineers are located in principal cities to give you first hand infor- 
mation on the entire line of CLARE Relays . . . all of them designed to meet 
the most exacting relay requirements. Call them or write to C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. In Canada: Canadian 


Line Materials, Ltd., Toronto 13. Cable Address: CLARELAY. 


All relays available in hermetically sealed form 


All of these four CLARE 
small relays are available 
enclosed in hermetically 
sealed steel containers. 
Connection diagrams are 
permanently imprinted on 
the base of the enclosure 
by silk screen process. 


CLARE RELAYS 





... First in the Industrial Field 

























































































































































































YOURHAT 
OFF 


with our Quote on 
SAVINGS and DELIVERY 





f 
We a Big y 
gt "Gr, Py 


Sound like ae Not 
when you know that the elec- 
tronic tube industry looks to 
The Bead Chain Mfg. Co. for its 
millions of radio tube pins. Or, that 
builders of electrical apparatus turn to us 
for the contact pins, terminals, jacks and 
sleeves required in tremendous quantities. 

For pin-like parts, and variations of 
bushings needed for mechanical pur- 
poses, as well, we are the money-saving 
supplier to scores of famous makers of 
products like toys, business machines, 
appliances, ventilators. 





You save... if we can make it! We can 
almost say with certainty that if we can 
make that part (up to \4" dia. and to 

6" length) you use in large quantities, 
we can show you a big saving. And, as- 
sure on-time deliveries to meet your 
defense work schedules! We have some- 
thing unique back of that claim... 


Low Cost Way to Get Parts 
for Many Mechanical Uses 


Shaft bearings—Foot or rest pins 
—Spacers between parts—Shoul- 
der pins for permanent attachments 


STOP PIN 


FRICTION FASTENER =m) al 


Z SPRING ANCHOR 


PIVOT PIN 





Name, title 


Company... 
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” Rts Such asTres™ 


Nobody has What We Have! To be able to 
produce our famous Bead Chain to sell 
for pennies per yard, we had to develop 
our own equipment and method .. . our 
Multi-Swage Method 


Instead of turning and drilling parts 
from solid rod, or stamping and forming 
them, our Multi-Swage Method auto- 
matically swages them from flat stock 
into precision tubular forms, with tight 
seams. By increasing the production 
rate many times and eliminating scrap, 
this saves a large part of the cost by other 
methods. 

What We Can Make. Parts may be 
beaded, grooved, shouldered, and of 
most any metal. Generally, should not 
exceed 14” dia. or 1!” length. Catalog 
shows many Standard Items available in 
small quantity. Special Designs must usual- 
ly be ordered in lots of a half-million or 
more, unless they are frequently re- 
ordered. 


Get Cost Comparison. Send blueprint or 
sample and quantity requirements. We 
will return an eye-opener on economy. 


Let BEAD CHAIN make it by 


. . METHOD 










I want this 


— Catalog — Data Folder 


The Bead Chain Mfg. Co. 
13 Mountain Grove St., Bridgeport, Conn. 


Address 






properties of the standard line is given 
in a detailed two-page table. The Star 
Porcelain Co. 
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MINIATURE INSULATED WIRE— 
Four-page catalog lists and illustrates the 
11 standard classes and the 2 custom 
classes of miniature wires and cables 
Engineering data are provided in capsule 
form under 13 heads. Tensolite Insu- 
lated Wire Co., Inc. 

Circle No. 103, Reader Inquiry Faciilty, page 213 
STEATITE CERAMIC COMPO. 
NENTS-—A special feature of 52-page 
Catalog 951 is a chart showing 18 tech- 
nical characteristics of a line of 14 typical 
ceramic products. More than 500 parts 
are cataloged. Also included are draw- 
ings and dimensions of such standard 
products as tubing, coil forms, stand-offs, 


strains, bushings, appliance parts, and 
many others. A nine-page section of 
the catalog is devoted to the general 


standards for steatites and other elec. 
tronic grade ceramics adopted by the 


Steatite Research Council. Stupakofl 
Ceramic and ~~ Co. 
Circle No. 104, r Inquiry Facility, page 213 


PLUG-IN UNITS—Components for plug- 
in unit construction are illustrated and 
described in a 48-page catalog. Included 
in the line are basic chassis elements, a 
locking and ejecting mechanism, open and 
shielded plug-in packages, and non-in- 
terchangeable bases and sockets. Data 
given include design features, specifica- 
tions, and other pertinent information 
Also covered are miniature terminals and 
specially designed staking tools, terminal 
mounting cards, and screws. Alden Prod- 
ucts Co. 
e No. 105, Re 





Feature Article 
REPRINTS 


‘ELECTED feature articles from each 
issue of ELECTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 
of any new or previously announced title 
still available. Use the Reader Inquiry 
Facility on page 213 of this issue, oF 
address a company letterhead request to 





J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Note that each reprint described below 
carries a key number which is repeated 
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Manhattan Greets 
A Sea Queen 


NEW YORK, June 1, 1936— 
Scores of harbor craft, dwarfed by 
the gigantic size of the Queen 
Mary, formed a spectacular naval 
escort for Britain’s latest bid to 
merchant supremacy as the huge 
vessel ended her first Atlayais 
crossing. 


When Britain’s Queen Mary 


made her first Atlantic crossing 


in 1936, Fansteel had been 
! 7 f THEN and NOW building dependable rectifiers 


for more than 12 years. 


Today, Fansteel continues 
E f ( ] IN PREFERENCE to offer design engineers 


the facilities and experience 
that have made Fansteel a 
leading producer of quality 
Selenium Rectifiers. If you 
have a rectifier problem, 
consult with Fansteel rectifier 


Dependable Rectifiers Since 1924 . ‘ ; 
(The first Fansteel-Balkite Rectifier was made in 1922) engineers for design assistance. 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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in the reprint subject list in the Reader 
| Inquiry Facility. On one of the postpaid 
| return cards, circle numbers for the re- 
| ‘prints wanted and mail. Quantities are 
| limited, and when the initial supply for 
| any title is distributed the item is with- 
drawn and no more requests can be filled. 


Four New Titles Announced 


| Two feature articles from the January 

issue, one from June and a reissue of 
| an unusually popular title are now ready 
| for distribution. Requests for these re- 
| 














prints listed first below, should be made 
promptly since the supply is limited. 


Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 
review of the meetings of the Con- 
| 













Actual 
Size ference on Electrical Insulation; ma- 
terials for high-temperature — service 


dominate. (116) 





Magnetic Parts by Powder Metallurgy, 


= 
Hermetically- January 1952, 4 pages. Various ma- 


terials for sintered compacts and the 


t 
Sealed effect of processing factors on mag- 


nt i r T netic properties and density. (120) 


Cast Resin Embedments, September 1951, 
12 pages. Reissue of a popular reprint 











describing a new design concept for 
miniaturization, unitized construction, 
and ruggedization; types of resins, pro- 
duction techniques, selected case _his- 
tories. (128) 


9 My, 














Performance of Electronic Drives on Half- 
Wave Power, June 1951, 8 pages. Ad- 
vantages and limitations of half-wave 
electronic controls under varying op- 

erating conditions. (134) 





Earlier Titles Available 












For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 
are still available through the Reader 
Inquiry Facility as this issue goes to 
press, and quantities in some instances 
are low. 





Actual 











Thermal Overcurrent Relays for Motor 
Protection, December 1951, 8 pages. 
How new designs with alterable trip- 
ping time more precisely match motor 
heating characteristics under all ser- 





A surprising amount of current handling ability has been condensed 
into the compact hermetically-sealed relay shown in and out of its 
can in actual sizes above. So far as we know it is the smallest relay 
available with comparable power capacity, and not one whit of 





solid reliability was sacrificed to make it so. Operates on 12 volts vice conditions. (114) 
DC with 25 gram contact pressure, in 15 milliseconds. Releases at 2 sialic ‘ : 
volts in 5 milliseconds. Performs normally at 10 Gs acceleration. | Critical Evaluation of Potentiometers, 


December 1951, 8 pages. Survey of 
commercial, precision and special-pur- 
pose types; analysis of requirements 
for designed-in service. (121) 


Unit shown has four form ‘‘A"’ contact sets, but any combination 
of the standard forms (up to four springs per side) may be speci- 
fied. Large fine silver contact points rated to handle up to 32 volts 
DC or 110 volts AC. 











Engineering Salary Standards, December 
Ask for further details on IR 205. 1951, 4 pages. Part III of a staff sur- 
vey examining the causes of engi- 
neering manpower shortage. (See No. 
136 for reprint of earlier articles.) (135) 









Improved Components and Materials for 


LU 1 7 . su R L 1 ; ; E \ L i C Reliable Electronic Equipment, No- 
MANUFACTURING COMPANY — ime 101, 22 pases. Report of the 


Signal Corps research program on com- 


1432M South Market Street, Galion, Ohio. pleted, current and planned es 
Ask for the new North Catalog of industrial, iii ea dias dein cua ii 
tel : ft type relays. rend Is to Smaller, Lighter ermostats, 
wephone and elrcratt typ y November 1951, 12 pages. Staff sur- 
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TO BE SURE CORRECT 
TERMINAL WILL BE SELECTED 


Color code of each AMP PRE- 
INSULATED* terminal tells wire 
size range at a glance. 22-16 
red, 16-14 blue, 12-10 yellow. 
A.W.G. and Navy wire ranges 
are also stamped clearly on 
tongue. 


24 


TO BE SURE PROPER TOOL WILL 
BE USED, AND TERMINAL NOT 
“UNDER CRIMPED”’ 


Matching color code on AMP tool 
handles makes doubly sure that 
correct tool will be selected. And 
there is no chance for ‘under 
crimping’! Patented AMP 
CERTI-CRIMP* ratchet means 
correct pressure is reached be- 


fore tool will release. 
” 


TO BE SURE TERMINAL WILL 
NOT BE “OVER CRIMPED”’ 


AMP crimping notches are plug 
ur s 

THE SAME OR SIMILAR OUTSTANDING ie gauged to .003" to insure pre- 
CODE AND DESIGN FEATURES ALSO “ ™ cision crimp! Terminals cannot 
APPLY TO AMP PNEUMATIC HAND 7 possibly be crimped too hard. 
BENCH AND POWER PRESS Each tool leaves an actual 
“brand” or dot code to double 

check proper installation. 


*Trade-Mark 


AMP Trade-Mark Reg. U. S. F 
Above AMP products are cover 
by Patents or Patents Pending 


AIRCRAFT-MARINE PRODUCTS INC. 


ri r i 
QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apr. 9 2100 Paxton Street, Har shu ‘9 6, Pa 
Montreal, Beloir 8345 Branches in principal cities 
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in Canada: ONTARIO, R. M. HUTCHESON, 10 Nordole Crescent, Hardington, P O 
Toronto 15, Elgin 5647 














vey of sources of supply and types 
available; military needs for hermeti- 
cally sealed miniatures are being re- 
flected in commercial types. (129) 







TT, 


“METALITE” 


METALLIZED PAPER CAPACITORS 


WCE 


without sacrificing Quality! 

Ultra-compact—light in weight— 

self-healing—proved dependable under 

severe operating conditions—universally accepted 
on the basis of performance. 




































Write for Catalog AC-3, for the 
full story on METALITE, and all Astron products 
Astro CORPORATION — 255 Grant Avenue, East Newark, New Jersey 
Export Division: ROCKE INTERNATIONAL CORP., 13 East 40th St., New York 16 
in Canada: CHARLES W. POINTON, 1926 Gerrard Street East, Toronto 
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a new pre ; 


BENDING MANUAL 


by the originators of ‘‘Die-less Duplicating’ 

This instructive and authoritative booklet will quickly prove 
itself indispensable wherever bending is done or is needed. It 
brings you a veritable gold mine of tested, authentic bending 
methods applicable to any rotary type bender. The proper 
bending technique may frequently offer a new approach to 


an old problem by simplifying product design and cutting 
production costs. 


















































The exact methods of producing various types of bends in a 
wide range of materials are illustrated, step by step, with 

over 90 diagrams and charts together with valuable 
tooling suggestions. 




















You'll want a copy . 





Mail your request today. 
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Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
bined reprint of the two articles pre- 
sents data on long-term aspects and a 
program looking to a solution; survey 
of the field covered by ELECTRICAL 
MANUFACTURING discloses need for 
engineers and methods being employed 
to meet the need. (136) 


Advanced Developments in Metallic Rec- 
tifiers, October 1951, 12 pages. How 
requirements of industry and armed 
services are being met for components 
with improved performance and ssta- 
bility, wider temperature range and 
substantial size reduction. (133) 








Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 8 
pages. Applications data and properties 
for a semi-vulcanized tape that can 
be used over a wide temperature range. 


(140) 


Eliminating Radio Interference, October 
1951, 8 pages. How radiation is pro- 
duced by r-f power equipment; design 
steps to take in reducing radiation in 
conformity with FCC regulations; test 
methods and equipment. (107) 

















Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to a 
confusing situation. (110) 






Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Electrical Properties of Glass-Fiber Pa- 
per, August 1951, 8 pages. Properties 
evaluated for an insulating material 
of exceptional electrical and thermal 
stability. (137) 


Effect of Voltage Spreads on Motors and 

Control, August 1951, 8 pages. In 
| selecting motor and control compo- 
| nents actual fluctuations rather than 
nominal system voltages must be em- 


ployed. (127) 


Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 
age, resistance to vibration, humidity 
and repeated replacement; design sug- 
gestions in selecting sockets for com- 
mercial and industrial uses. (112) 


Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors built to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 
rating; table lists manufacturers and 


Lake City, Minn. construction details. (122) 


A Practical Approach to Color in Design, 
July 1951, 12 pages. Why and how 
color is specified in design of business 
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Developed especially 
for application 
in aircraft controls - 





the Holtzer-Cabot 0810 
sub-miniature DC servo motor 





Avion Servo-dyne amplifier 


Holtzer-Cabots RBDS-0810 sub-miniature DC servo 
motor was designed and engineered especially for service in 
highly sensitive aircraft controls and instruments. 

A typical application of this special motor is its use with 
the Avion Servo-dyne amplifier. The sub-miniature combina- 
tion of amplifier and motor reduces the size and weight of 
remote positioning systems in airborne computers and in- 
struments indicating flight conditions. 
The model 0810 performs efficiently at altitudes ranging 
from sea level to 40,000 feet, in temperatures varying from 
-—65° F. to +160° F. and in relative humidity up to 100%. 
It is a 4-pole motor, measuring only 154" in diameter and 
2% 6" over bearing hubs and weighs but 81% ounces. 
Operating on a normal field current of 6 milliamperes, 
the motor’s armature is separately and continuously excited 
from a DC source of 24.3 to 29.7 volts. The field assembly 
consists of two independent high impedance windings, and 
this assembly is hermetically sealed. 
The RBDS-0810 motor provides practically noiseless, 
variable-speed, reversible operation. It has a very low inertia 
rotating element for fast response, and delivers a maximum 
of 1/500 horsepower. 

This achievement in small-motor efficiency is further evi- 

dence of Holtzer-Cabot’s ability to develop and produce fine 
precision motors for exacting applications. 

Specialized engineering skill combined with 75 years’ 
manufacturing experience enable Holtzer-Cabot to build 
motors to the most demanding specifications. 

For additional information write for Bulletin 0810. 


HOLTZER-CABOT 


DIVISION OF NATIONAL PNEUMATIC CO., INC. 


BOSTON 19, MASSACHUSETTS 


‘Manufacturers of fine electrical apparatus since 1875 © 
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DISTRIBUTORS 


Fort Orange Radio Dist. Co. 
Federated Purchaser, Inc. 
Graybar Electric Co. 

Radio Electric Service Co. 
Electronic Supply Corp. 
Federal Radio Supply Co. 
The Radio Shack Corp. 
Radio Equipment Corp. 
Dixie Radio Supply Co. 
Allied Radio Corporation 
Walker-Jimieson, Inc. 
United Radio, Inc. 
Hughes-Peters, Inc. 

Radio & Electronic Parts Corp. 
SREPCO Incorporated 
Radio Specialties Co. 
Electronic Service Co. 
Hatry & Young, Inc. 
Geophysical Supply Company 
Phillip E. Graham Co., Inc. 
Leo J. Meyberg Co. 

Radio Parts Company, Inc. 
Electra Distributing Co. 
Aaron Lippman & Co. 

Parr Electric Co., Inc. 
Radio Parts, Inc. 

E. B. Latham & Co. 

Radio Supply Company 
Rumsey Electric Company 
Cameradio Company 

Leo J. Meyberg Co. 

Van Sickle Radio Co. 
Specialty Manufacturing Co. 
Warren Radio Co. 

Ross Radio Company 
Powertronic Equipment Ltd. 


machines, appliances, instruments and 
industrial equipment; Armed Services 
developments in functional use of 


color. (126) 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
(Reissue.) Electron tube with an elas- 
tically mounted plate measures dis- 
placement; linear and _ phase-sensitive 
amplifiers operate meters showing mag- 
nitude and position of unbalance. (118) 


Corona Suppression Methods, June 1951, 
4 pages. Basic mechanism of corona 
present in all high-voltage circuits, and 
three methods for preventing it. (131) 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems involved 
in improvising with building construc- 
tion materials to meet current stand- 
ards for machinery wiring. (111) 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses in protecting motor 
branch-circuit and controller. (130) 


Thermal Insulating Materials, May 1951, 
12 pages. Staff survey of standard and 
experimental materials covering serv- 
ice conditions, tolerances, effectiveness, 
cost and availability. (139) 


Military Specifications Controlling Plas- 
tics Dielectrics, April 1951, 8 pages. 
Specifications for materials essential in 
electrical and electronic equipment; 
why and how developed, and where 


applied. (106) 


Fluorocarbon Resins—Properties and 
Applications Appraised. Reissue of 
combined reprint, August and Sep- 
tember 1950, 20 pages. New class of 
high-temperature stable, chemically 
nonreactive materials of high dielec- 
tric value. Part I analyzes the prop- 
erties of these new resins; Part II 
discusses specific applications. (123) 


Hermetically Sealed Components for In- 
dustrial Control, July 1950, 8 pages. 
(Reissue.) Complete survey of sealed 
and evacuated or gas-filled components 
designed to prevent failure caused by 
climatic conditions common to indus- 
trial equipment. (115) 


\ THEN the remaining supply for a 
'Y title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In- 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests for 
single copies will be filled as long as the 
current supply lasts. 


V-Belt Drives for Adjustable Speeds, 
January 1950, 8 pages. Advantages 
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sulelngNews 


News of G-E electrical insulating developments that may be important to your business, 








































G-E silicone insulation makes it possible: 


HUSKY LITTLE ARC WELDER 
RATES WITH THE BIG ONES 





Recently developed arc welders that are small and 
compact, yet do the work of much larger machines, 
owe much of their outstanding performance to 
G-E silicone insulation. 

These a.c. welding transformers, with automatic 
hot-start control, measure only 12 by 17 inches in 
cross-section, 23 inches in height, and weigh a 
portable 154 pounds. If they were wound with 
conventional insulation, the welders would be rated 
at 180 amperes, 20% duty cycle and 44 volts. With 
Class “H” G-E silicone insulation, the rating of 
these new welders is conservatively boosted to 
200 amperes, 50% duty cycle and 58 volts. 





In this application, G-E silicone insulation saves Compact and light enough for a man 
to lift easily into an auto trunk, this 
new arc welder handles heavy-duty 
industrial work as well as light jobs. 
G-E silicone insulation makes it pos- 
sible. 





steel by permitting the use of smaller, more com- 
pact welders in place of big, bulky units. A higher 
margin of safety is provided, too, by silicone’s 
superior resistance to aging, moisture and high heat. 
General Electric will be glad to give you full 
a information on the latest developments in G-E 
; silicone insulations and how they may help you 
F improve your products. For a free sample folder of 
as G-E silicone varnished cloths and tapes, write to 
: General Electric Company, Section V-1, Chemi- 
- cal Division, Pittsfield, Mass. 
: 
cs “No equipment is better than its insulation.” 
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SHOCK and VIBRATION N 


BARRYMOUNTS FOR ASSURED CONTROL OF SHOCK AND VIBRATION . 


















































































answer 








TO YOUR SHOCK AND VIBRATION PROBLEMS 


will be found in this complete family of Barrymounts. 
From tiny, ounce-rated unit mounts . . . through rug- 
gedized bases . . . to heavy-duty isolators for industrial 
machinery ... Barrymounts meet all your needs. FREE 
CATALOGS give you details of dimensions, load ratings, 
and military specifications met by these effective vibra- 
tion and shock isolators. 


FOR AIRCRAFT SERVICE 
Catalog 509 describes ALL-METL Barrymounts for use 
at extreme temperatures. Catalog 502-A covers Air- 
damped unit mounts and bases. 

FOR INDUSTRIAL USES 


Catalog 504-B describes the general line of Barrymounts 
rated from 4 ounce to 3300 pounds. Catalog 607 covers 
the use of Barrymounts with heavy industrial machinery. 


And for SPECIAL PROBLEMS 


ask the advice of our Field Engineering department, or- 
ganized to apply our wide experience to your particular 
needs. 








































































































Address all inquiries to: 


: THE BARR Y CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atlanta Chicago Cleveland Dallas Dayton Detroit Los Angeles 
Minneapolis New York Philadelphia Phoenix Rochester St. Louis 
San Francisco Seattle 









































Toronto 





Washington 









and limitations of designed-in types 


Progress in Synthetic Mica, March 1959 
8 pages. Report on research projects 
aimed at commercial production 


Application of Low-Loss Plastics, May 
1950, 8 pages. Significance of dielectric 
properties in design. 


Matching Solenoid Characteristics to 

Load, June 1950, 8 pages. How to in- 
crease efficiency and reliability; nine 
suggestions for selection and applica 
tion 


Cold Rolled Electrical Strip, August 
1950, 8 pages. Continuous strip ma- 
terial substituted for hot-rolled silicon 

sheets. 





Safeguards for Safety in Electrical Prod. 
uct Design, October 1950, 12 pages 
Where, why and what safeguards are 
required. 


Teaming Up With the Defense Agencies, 

October 1950, 8 pages. Who handles 
what in research, standards and pro- 
curement. 





Practical Factors in Applying Organic 
Finishes, November 1950, 8 pages, 
Quality control methods and applica- 
tion techniques. 


Testing Coils for Shorted Turns, Novem. 
ber 1950, 4 pages. Production high- 
voltage test detects single-turn shorts 


Design Limitations for Ceramic Parts, 
| December 1950, 8 pages. Methods of 
fabrication and effect on tolerances. 


Design Ideas from Abroad, December 

1950, 8 pages. Ingenious and advanced 
designs in recent European develop- 
| ments. 





Electric Drives with Speed Controls, 
December 1950, 20 pages. Broad sur- 
vey of all types; matching drive to load 


Making Electrical Contacts Stand Up in 
Control Service, January 1951, 8 pages 
Causes for failure; properties of con- 

tact materials tabulated. 


| Reliable Electronic Equipment, January 

1951, 4 pages. Report of work done at 

ONR on both military and industrial 
equipment. 


How the Layout Panels for Motor Con- 
trols and Wiring of Panels for Motor 
Controls, January and February 1951, 
12 pages. Combined reprint covers 
panel design, selection of components 
and wiring. 


Report on Dielectric Research, February 
1951, 12 pages. Practical developments 
emphasized in the 1951 conference. 


Unitized Electronic Design and Construc- 
tion Techniques, February 1951, 12 
pages. Survey of practical methods 
made at Stanford for ONR. 


Practicability of Powder Metallurgy, Feb- 
ruary 1951, 8 pages. Comparative cost 
factors tabulated for six fabricating 

methods. 


Fuses vs Circuit Breakers, February 1951 
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INSULATION STAYS PUT 
in the toughest service 


“IT'S SURE 
RUGGED!"' 





.». when you use T&B 
Sta-Kon’ Self-Insulated 


Terminals* 


Nylon insulation on these new T & B Sta-Kon Self- 
Insulated Terminals is press-fitted and anchored 
by flaring terminal barrel. Staking operation 
keys it in place to stay. 

These new components end the risk 
of shorts between closely-mounted 
terminals. Metallic portion retains 
all the proved advantages of the 
Sta-Kon design— high conductivity, 
permanent grip. Lightweight nylon 
insulation prevents metal-to-metal contact between 
terminals... without an extra insulating operation. It 
withstands action of gasoline, naphtha, hydraulic fluids. 
It’s color-coded for quick identification. 


SIMPLE, SURE ASSEMBLY 


One operation stakes terminal to wire with terrific force 
... holds wire insulation firmly inside terminal. SHuRE- 
STakE Hand Tools apply 1-ton staking pressure every 
time—jaws can’t open till full force is exerted. Air 
tools available too—hand-held or bench-mounted. 


ENGINEERED RIGHT...DISTRIBUTED RIGHT 


Sta-Kon Self-Insulated Terminals are typical of the 
many T & B quality fittings recently re-designed to 
give you outstanding performance at lowest installed 
costs. Like all T & B fittings, they’re furnished 100% 
through local T & B distributors under the T & B Plan. 
















THERE’S A 


ENGINEERED 
PRODUCT 
for every 
wiring job 

in the 


THE THOMAS & BETTS C0., INCORPORATED ent ee 


28 Butler Street, Elizabeth 1, New Jersey ER oan 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1898 raceways. 
ORIGINATORS OF SELF-INSULATED SOLDERLESS TERMINALS IN 1935 
















* Patent Pending 





Our Field Design Engineers are ready to help you on special fittings problems. Ask your nearest T & B Distributor to arrange to have one get in touch with you. 
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TO MEET MIL-T-27 SPECIFICATIONS 


TEMPERATURE CYCLING 


Step One 1—15 minutes at 185° F (85°C). 


Step Two 2—15 minutes at room 
temperature. 


Step Three 3— 15 minutes at 67°F (~55°C). 


Step Four 4—15 minutes at room 
temperature. 


Step Five 5—15 minutes in saturated 
salt bath. 


These steps are repeated for five consecutive 
cycles and the unit is then subjected to a 
dielectric strength test at 100% of the speci- 
fied voltage for five (5) seconds and the 
insulation resistance checked. 


HUMIDITY CYCLING 


*At the end of any 
5 cycles the unit is 
removed from the T ] 
humidity chamber INITIAL/ORYING | a | 
and subjected, for 24 HOURS VIBRATION® 
15 minutes, to T : , 7 j a a 
. TEST 
simple harmonic sie. 
motion of 0.03” 
amplitude, with the 
frequency varying 
uniformly from 10 
to 55 CPS and re- 
turn to 10 CPS in 
one minute. 


90795% 
a + RH. 


° 4 8 12 6 20 24 
f* REPEATED FOR 10 CONSECUTIVE CYCLES nmol 


VIBRATION TABLE 


Stancor Engineering 
Laboratories have complete 


Equipment for making these Tests. 


3570 ELSTON AVENUE + CHICAGO 18, ILLINOIS 


4 pages. Motor protection require- 
ments analyzed; selection chart for 
protective devices. 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 


Crystal Rectifier Performance Evaluated, 
March 1951, 8 pages. Germanium 
diodes compared with thermionic and 
metallic rectifiers. 


Gaging and Sorting Electronically, March 
1951, 4 pages. Measuring heads and 
electronic circuits for automatic classi- 
fication. 


Developments in High-Temperature Met- 
als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 
and 2500 C. 


Insulation Resistance of Thermosetting 
Laminates, March 1951, 8 pages. Ef- 
fect of humidity and temperature on 
electrical properties of standard grades. 


More Power Out of the Same Motor 
Frame Size, April 1951, 4 pages. How 
forced ventilation and new coil design 
increased rating for mine motor. 


Electrolytic Corrosion Tests in Pressure- 
Sensitive Tapes, April 1951, 8 pages. 
Several test methods discussed; cor- 
rosion-current method preferred. 


Fixed Capacitors for Electronic Circuits, 
May 1951, 8 pages. Trends in current 
developments; design factors in selec- 
tion. 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac- 
companied by remittance: 


Quantity Number of pages in reprint 
ordered 4to 8 12 16 or more 


$0.50 $0.60 $0.70 

0.35 0.45 0.55 

25 0.30 0.40 0.50 
50 0.25 0.35 0.45 


As a special service to librarians to 
whom ELEectTricAL MANUFACTURING is 
addressed, a maximum of four copies of 
any one title will be supplied without 
charge. Quantities of five or more sup- 
plied at the price schedule above. 


Combined Reprint on 
Magnetic Amplifiers 


EMAND for each reprint in the se- 

ries issued during 1951 on Applying 
Magnetic Amplifiers quickly exha 
the supply. In response to repeated re- 
quests this series has been reprinted in 
one 40-page booklet which combines 
four of the series by Dornhoefer @ 


ELECTRICAL MANUFACTURING 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Conflicting requirements include good 


IBM accounting machines sort infor- 
mation, read it, count it, remember it, 
print it—automatically. The terminal 
spring shown here serves as a break- 
able contact between internal circuits 
and counter units. Naturally the elec- 
trical and mechanical requirements of 
this component must be exacting if the 
machine is to function perfectly. That's 
why Berylco beryllium copper was 
chosen to play a vital, though incon- 
spicuous, role in its operation. 


No other material provides the ver- 
satility demanded by this design. 


BERYLCO] tHe BERYLLIUM 


DEPT. 2B, READING 5, 


spring properties to maintain positive 
contact and excellent ductility to with- 
stand severe forming both during 
fabrication and assembly. Among the 
other properties essential to this appli- 
cation are good resistance to corrosion 
and repeated stress, high electrical 
conductivity, low contact resistance and 
close tolerances. 


To find out what Berylco can do for 
you, take advantage of the know-how 
of the world’s largest producer. Write 
or phone any of the offices listed below. 


The full story of the use of Berylco 
in IBM account- 
ing machines 
is given in 
the interesting 
booklet “Beryl- 
lium Copper at 
Critical Points.” 
Send for your 
free copy 
today. 


TOMORROW'S PRODUCTS ARE PLANNED TODAY 
WITH BERYLCO BERYLLIUM COPPER 
Sample material available for testing purposes 


CORPORATION 


PENNSYLVANIA 


New York + Springfield, Mass. - Cleveland - Dayton + Detroit » Chicago » Minneapolis + St. Louis + Seattle - San Francisco » Los Angeles 
Representatives in principal world-trade centers 
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Krummenacher plus three other related 
articles. 

Single copies will be supplied at $1.50 
each on orders accompanied by remit- 
tance. For orders of two or more, prices 
per copy will be less, to encourage 
grouping of orders to save handling ex- 
pense. Prices per copy are: 















Number of Copies Price per Copy 







| 1 $1.50 
2 to 4 1.25 
5 1.15 
10 1.10 
25 or more 1.00 














All orders must be accompanied by re- 
mittance, and to identify the reprint 
the order should call for “Magnetic 
Amplifier Reprint.” Address all orders to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 
























‘ 


These booklets are now ready for dis- 
tribution, and orders will be filled in the 
order of receipt. When the supply is ex- 
hausted no more orders will be accepted 
and remittances will be refunded. 


Supplies Power for: 
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e@ Here is an entirely new line of MARCO Fractional Horse- 
power Motors designed to give your product that extra | 
_ — ht aL 


€ @ 
Aircraft Components P°*** essential in so many units. These new Permanent | Associations 
ol Split Capacitor Motors are engineered and manufactured 


— a) — 2] with the same care and precision of other Marco Motors. 
1) 


~— 






























| >, ~ | ‘ , : ; 
| I | A L = You will get the same fine performance tailored to your ° ° 
| +1} 1 LE 1) particular requirements. all CIE 1es 


LT i -" MARCO Permanent Split Capacitor Motors are available 





in totally enclosed or open designs with 60 cycle speeds 


from 850 rpm to 3450 rpm; ball or sleeve bearings; 1/30 IRE Awards Given for 





1 fs 7 > lalenmes are s : : 
i= } H.P. to 1/4 H.P. Voltages are 110 or 220 for 25, 50 Transistor and TV Developments 
» and 60 cycle. These motors can be supplied in either E ; : 7 
i= zi alll cea a: i acon ne me d Dr. William Shockley of Bell Tele- 
\ = Sti a ° =»Sig rd > 2 Z rile 2, * se 
| Fs a shetaianr ile algesand it > teat ted tte tinted nasa phone Laboratories, Murray Hill, N. J., 
iB! two speeds or completely variable as desired. Mountings was awarded the annual Morris Lieb- 
elt Rlnntore are available in rigid, resilient, flange and stud types. mann Memorial Prize “in recognition of 
fj For more specific information on MARCO Motors for your his contributions to the creation and de- 
hi /\ As ; velopment of the transistor,” at the an- 
J\i / product, mail in the check list below. : ; . ae 
Ba \ nual meeting of the Institute of Radio 
Spot a Engineers, November 7 in New York 
eM | | lS? ate : City. The recently-established Vladimir 
s > ( | Please send your recommendations for a motor | Reet Cileuisten Biles Aue 
4 SS) L | to fit our specifications listed below: | was conferred for the first time on B. D. 
ONE” Loughlin, Hazeltine Electronics Corp., 
Kae | | Loughlin e. Electro 
xygen Tents Name Little Neck, L.I., N.Y., for his outstand- 
Cs a. ing technical contributions to television. 
(6 pv | Company The Browder J. Thompson Memorial 
| WI a4 | Add Prize was bestowed on H. W. Welch, 
J! Z| F ; _— Jr., research physicist at the University 
a: of Michigan, for his paper entitled, “Ef- 
. Current H. P. of igan, i pa] tled, 
Bench Grinders - sents | fects of Space Charge on Frequency 
AN Speeds Shaft Specifications a meres 
\ ron @» E : ' characteristics of Magnetrons,” which 
sao Wy Mounting Product appeared in the December, 1950 issue 
Ian i). F i a a of the Proceedings of the IRE. The 
2A HY , Special Specifications : : 
Hi CAN) award is given annually to an author 
Uy | [A under 30 whose paper as published by 
SS Ir f the IRE constitutes the best combina- 
MY aaa ie tion of technical contribution and pres- 


Machine Tools entation of the subject. The Editor's 


MARCO INDUSTRIES, 1 te oie apa Award, established to stimulate the use 


of good English in technical writing, 
your product at was given to Jerome Freedman, Watson 
788 Terrace Blvd., Depew, New York ready-made prices 


(Continued on page 218) 
















ELECTRICAL MANUFACTURING 


SKILLED HANDS and specialized electrical knowledge 
you can use-Now / 


Finding it tough to recruit trained employees? 
To locate additional floor space and equipment? 
If so, these hands may hold the solution to many 
of your problems. 

For if part of your increased production con- 
sists of intricate assemblies or electrical appara- 
tus, you can subcontract the work to us. And 
you'll get what you want... when you want it 

. . at low cost. 

In a normal month, our people make, process 
and painstakingly inspect over 15,000,000 parts 
in fabricating the heating elements, switches, 
selectors, controls and TV antennas which 


are our standard products. 

So our hands are adept at manipulating 
tweezers, screw drivers, welding torches and 
calipers; at positioning, spose drilling, 
tightening and other operations necessary for 
high-speed precision production. 

We have modern punch presses, spot welders, 
wire bending machinery and complete plating 
and finishing equipment. We have adequate 
space to produce your parts. And—we have 
open time NOW! 

So take advantage of our facilities. To find 
out how Ferro can help you, write, wire or phone! 


y FERRO ELECTRIC PRODUCTS, INC. 


a 
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Ce Iubridiany of Fev Coysovidton 


KIRKLAND, ILLINOIS 

















Vibration-proof Locking for Castellated Nut 




























PROBLEM: The presence of oil, 
space limitations and temperature 
considerations made it necessary for 
Hamilton Standard Division, United 
Aircraft Corporation, to use a castel- 
lated nut to retain a drive gear on a 
high pressure pump shaft. Cotter pins 
were used to lock the nut—but vibra 
tion caused several locking pin fail- 
ures. Broken cotters and subsequent 
loosening of the pump drive gear 
could not be tolerated—a more satis- 
factory locking device had to be found. 


Fastener Problem | 


of the Month 





February, 1952 | 





COTTER PIN 







































ROLLPIN 
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YOU may be able to use Rollpins 
in a similar application—or to re- 
place rivets or set screws ... to pin 
or key gears, pulleys . . . as locating 
dowels or shafts, or in many other 










ways. Rollpins generally do pinning 
jobs faster and reduce assembly costs. 
Write ESNA for complete informa- 
tion and a free sample assortment of 
Rollpins — or send your fastening 
problem direct to ESNA enginecrs. 
Elastic Stop Nut Corporation of 
America, 2330 Vauxhall Road, 
Union, N. J. Dept. R3-222. 
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SOLUTION: Hamilton | 


Standard engineers decided 
to use self-locking Rollpins, | 
the pressed-fit pins with | 
chamfered ends. Rollpins | 
fit flush, with no exposed | 
ends. ‘They were found to 
be vibration-proof, because 
of the constant pressure 
they exert against the hole 


walls. In addition, Hamilton Standard’s testing disclosed that Rollpins were far 
more rugged than cotter pins — and subsequent service experience has borne 























ROLLPINS 


.. many lengths and diameters 


—-——_——— Ss 


CALENDAR OF MEETINGS 


April 29-30—Metal Powder Show 
and 8th Annual Meeting, Metal 
Powder Association, Drake Hotel, 
Chicago. 


April 27-May 1—Annual Meeting, 
American Ceramic Society, Wil- 
liam Penn Hotel, Pittsburgh. 


May 6-8—Symposium of Progress 
in Improved Quality Electronic 
Components, National Bureau of 
Standards, Washington. 







June 23-27—50th Anniversary 
Meeting, American Society for 
Testing Materials, Hotels Statler 
and New Yorker, New York. 






Feb. 7-9—Annual Meeting of the 
Inter-Society Color Council, Hotel 
Statler, New York City. 


Mar. 3-6—Convention, Institute of 
Radio Engineers, Waldorf-Astoria 
Hotel and Grand Central Palace, 
New York City. 


Mar. 3-7—Spring Meeting of the 
American Society for Testing Ma- 
terials, Hotel Statler, Cleveland. 


Mar. 9—Eighth Annual Confer- 
ence and Exhibition of the Na- 
tional Association of Corrosion 
Engineers, Galvez Hotel, Galves- 
ton, Tex. 


Mar. 11-14—Fifth National Plas- 
tics Exposition, sponsored by the 
Society of the Plastics Industry, 
Inc., at Convention Hall, Philadel- 
phia. 


Mar. 17-21—9th Biennial Indus- 
trial Exposition, American Society 
of Tool Engineers, Chicago Am- 
phitheatre, Chicago. 


Mar. 22-Apr. 6 — International 
Trade Fair, Navy Pier, Chicago. 


Apr. 1-4 — Packaging Exposition, 
Atlantic City Auditorium. 


Apr. 14-18—29th Exposition, Oil 
Heat Institute, Commercial Mu- 
seum, Philadelphia. 


Laboratories, Griffiss Air Force Base, 
Rome, N. Y., for his paper entitled, 
“Resolution in Radar Systems,” which 
appeared in the July, 1951 issue of the 
Proceedings of the IRE. Presentation of 
the awards will be made at the IRE 
Annual Banquet at the Waldorf-Astoria 
during the 1952 IRE National Conven- 
tion in New York City on March 3-6. 





Color Group to Meet 


“Color in Science, Art and Industry,” 
will be the theme of the 1952 annual 
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There’s no substitute for molded iron 
cores in a long list of applications—elec- 
trically, mechanically or economically! 

Besides all regular styles for high, low 
and standard frequencies, Stackpole offers 


full facilities for the quality-controlled 
production of almost any needed special 
type. Write for Catalog RC-8 to Electronic 
Components Division, Stackpole Carbon 
Company, St. Marys, Pa. 


STACKPOLE 
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| fblak by 
FSLTRONW 


RF NOISE SUPPRESSION 
FILTERS DESIGNED FOR 
YOUR SPECIFIC PROBLEM 
DELIVERED WHEN YOU 
NEED THEM... 


~ $<SLIRON 


has positive quality control! 


FILTRON coil structures represent the finest 
engineering in wire wound inductors. 


FILTRON core structures are the result of 
years of research to develop the best ma- 
terials suited for your filter. 


FILTRON capacitors’ sections are designed 
and manufactured specifically for your RF 
interference Filter. 


FILTRON’S filter design assures economy of 
size and weight. Our metal fabrication de- 
partment will construct a filter housing to fit 
the available space. 


FILTRON’S modern shieided laboratories are 
available for the RF Interference testing and 
filter design for your equipment, to the re- 
quired specifications. 


RF INTERFERENCE SUPPRESSION FILTERS FOR: 


Motors 
Generators 
inverters 
Electronic 
Controls 


Dynamotors 

Power Plents 

Actuators 

Gasoline 
Engines 

And other RF Interference producing equipment 


Send fo: our LATEST CATALOG 
on your company letterhead 


tHe FELT RON co.., inc. 


FLUSHING, LONG ISLAND, N. Y 


LARGEST EXCLUSIVE MANUFACTURERS 
OF RF INTERFERENCE FILTERS 


meeting of the Inter-Society Color 
Council, to be held at the Hotel Statler, 
New York, February 7-9. Technical ses- 
sions will be divided between the tech- 
niques used in the study of color itself, 
and the various applications of color. 


Resistance Welder Manufacturers 
Offer Prizes for Papers 


A total of $2,250 in prizes for out- 
standing papers dealing with resistance 
welding subjects is being offered by the 
Resistance Welder Manufacturers Asso- 
ciation. The contest provides an oppor- 
tunity for those engaged in industrial or 
research laboratory work to compete for 
a first prize of $750, second prize of 
$500, and third prize of $250. There are 
separate prizes of $300 and $200 for 
college instructors, and $250 for under- 
graduate students are also included. The 
contest judges will be appointed by the 
American Welding Society. and the 
awards will be made at the 1952 fall 
meeting of the Society. Contest rules 
may be obtained from the Resistance 
Welder Manufacturers Association, 1900 
Arch Street, Philadelphia 3, Pa. 


1951 Edison Medal Awarded to 
C. F. Wagner 


Dr. Charles F. Wagner, Westinghouse 
Electric Corp., consulting engineer, has 
been awarded the 1951 Edison Medal 
for “distinguished contributions in the 
field of power system engineering” by 
the American Institute of Electrical En- 
gineers. Dr. Wagner, who was former 
manager of the central station section, 
industrial engineering division of West- 
inghouse at East Pittsburgh, is a special- 
ist in power transmission and lightning 
protection. The medal will be presented 
during the Winter General Meeting of 
the Institute at the Hotel Statler, New 
York, January 21-26. 


Dollar Savings Through Standards 


A presentation of 140 documented 
case history studies of specific savings 
and production benefits directly  at- 
tributed to the standardization are cited 
in “Dollar Savings Through Standards,” 
a 32-page book based on a report pre- 
pared for the Economic Cooperation 
Administration by the American Stand- 
ards Association. The survey was origi- 
nally made to encourage European man- 
ufacturers to adopt U. S. production 
methods in order to speed military pre- 
paredness and to strengthen economic 
self-independence. The report is obtain- 
able from the American Standards Asso- 
ciation, 70 East 45th Street, New York 
17, at $1 per copy. 


Radio Fall Meetings 
Scheduled For 1952-53 


The annual Radio Fall Meeting, spon- 
sored by the engineering department of 
the Radio-Television Manufacturers As- 
sociation has now been scheduled for 
1952-53. The annual session brings to- 
gether leading electronic engineers who 
are members of RTMA and the Institute 
of Radio Engineers. This year the meet- 
ing will be held at Syracuse, N. Y., on 
Oct. 20-22. 


Reader 
Inquiry 
Facility 


e@ |f whatever appears anywhere in 
this issue, either in the editorial or 
advertising pages, stimulates a desire 
for additional information, it is only 
necessary for readers to record their 
interests on any one of the postcards 

on page 213, in the manner sug- 
gested. The publisher will function 

| for readers, immediately contacting 

| the sources for the data requested, 
or forwarding reprints. 





Readers should feel free to make 
legitimate requests for any data 
| which they believe will prove help- 
| ful to them, expand their knowledge 
or complete their files. They will be 
expected to limit their requests to 
those items which are germane to 
their responsibilities and the type of 
projects in which they engage. 


Requests will be processed only it 
_ the information requested on post- 
_ card form is complete and legible. 
| Card must be posted within sixty days 
| after publication; issues are mailed 
| promptly on the first of each calendar 
| month. 


If it should prove impractical to 

| use the card, the editors would be 

pleased to receive letters from 
| readers. 
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COPYFLEX 


would get him prints on time! 


Why wait when you can get top-quality prints fast! 
Simply use a COPYFLEX whiteprinter, which makes 
prints at an average cost of only 2¢ a sq. ft. 


Seconds after your original is inserted, prints come 
out flat, stacked and ready for immediate use. 


Bruning offers a COPYFLEX model for any volume or 
Price requirement, plus an unexcelled range of sensi- 
zed papers, acetate-coated papers, cloths and films 
for every application. 

Mail the coupon now for the full story. 


aeRO TRIS 


it 


&, 


Only copyrrex gives you 
all these advantages! 


No fumes because it uses no vapor 
developer 


No installation—simply make an 


electrical connection ‘ 
Nay 


No exhausts or plumbing 


Wider range of sensitized and 
coated papers, cloths and films 


Anyone can operate a COPYFLEX 
machine with a 5-minute explana- 
tion 


—omoa= == CHARLES BRUNING CO., NC. oo: -~ 


Dept. E22 Teterboro, New Jersey 


() Show me COPYFLEX in action (no obligation). 


COPYFLEX 20 handles cut 
sheets or roll stock up to 42 in. 
wide. Lowest priced in its class. 


Specialists in copying since 1897 


r 

| C0 Send me free booklet on COPYFLEX process and equipment. 
| 

| 

| 

| 
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Do you use assemblies like these? 


If you use precision stampings like 
switch elements, resistor caps, lugs, 
and similar electrical components— 
here is a completely integrated pro- 
duction service for speeding out- 
put and reducing costs. Volkert 
assumes full responsibility —from 
creative die engineering to parts 
sub-assembly—with this unique 


three-way service: 


TOOLING... Volkert has an enviable 
reputation for its ability to design 
and build multi-stage dies. Cost- 
. saving Volkert dies of up to 16 
Stages are not uncommon. 


v 
AUTOMATIC PRODUCTION... Millions of 


Volkert stampings are turned out 
each year to exacting tolerances. 
Modern automatically-operated 
presses make for low-cost produc- 
tion: rigid inspections maintain 


quality at all stages. 


ASSEMBLY ... Experienced assemblers 
work with the best of equipment— 
help keep output high. Emphasis is 
always on precision. Volkert-built 
jigs and fixtures guarantee the 


quality of all Volkert assemblies. 


John Volkert Metal Stampings, Inc. 
222-34 96th Avenue 
Queens Village 8, L. |., N. Y. 


Want to learn more about Volkert? 


A 16-page brochure, “3-Way Facilities for 


Precision Stampings,” describes Volkert’s 


facilities and abilities. It contains cost-saving 


case histories. Write for your copy today. 


For design...tooling...production and assembly of precision stampings 


its Volkert 


Manulacturers 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELECTRICAL MANUFACTURING 
as your source. 


PRESSURE CONNECTORS — Bulletin 
No. 66 of 56 pages lists and illustrates 
three complete lines of pressure fittings. 
Connectors, lugs and taps are included 
for all kinds of copper conductors from 
No. 14 through 2,000,000 cir mils. Large 
picture table of contents aids in finding 
the right fitting: full-page drawings ex- 
plain operation of each type. Special sec- 
tion is devoted to fittings approved by 
the Navy. Many tables and charts. Avail- 
able on letterhead request to The 
Thomas & Betts Co., Elizabeth 1, N. J. 


RELAYS—Complete line of industrial 
control, telephone-type and snap-action 
relays is described in this 12-page cata- 
log. In addition to ten basic models, de- 
tails are given on a variety of special- 
purpose types. Catalog also includes a 
section on selection of relays, giving the 
data required to select the proper type. 
Write on company letterhead to Ameri- 
can Relay & Controls, Inc., 4919 W. 
Flournoy St., Chicago 44. 


HIGH-FREQUENCY INSULATORS - 
New AlSiMag bulletin of 24 pages pre- 
sents mechanical and electrical proper- 
ties of a variety of technical ceramic ma- 
terials suitable for high-frequency equip- 
ment. Standard and stock parts are listed 
with dimensions. Four-page _ section 
shows advances made in process control 
and equipment. Helpful cross index gives 
JAN-1-8 numbers corresponding to high- 
frequency insulators listed in catalog. 
Copies will be supplied if requested on 
a company letterhead. American Lava 
Corp., Chattanooga 5, Tenn. 


ALUMINUM POWDER—Many unique 
uses for aluminum powders and _ pastes 
are detailed in this attractive 84-page 
ring-bound book. Early _ production 
methods and applications are described 
and contrasted with modern methods, but 
the major part of the book deals with ap- 
plications such as heat reactions, chem- 
ical processing, powder metallurgy, plas- 
tics, cements and other similar uses. Text 
emphasizes that many important appli- 
cations have barely been touched. A com- 
pact source of information and _inspira- 
tion as well as technical data and recom- 
mendations. For a copy write on com 
pany letterhead to Reynolds Metals Co., 
2500 South Third St., Louisville 1, Ky: 


DECIMAL EQUIVALENTS-—Table on 
one side of this 17 x 22 in. chart converts 
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«* BENDIA SGINFLEX 


ELECTRICAL CONNECTORS 
SU el 


Pressure Tight 
Radio Quiet 
Single-piece Inserts 
Vibration-proof 
Light Weight 


High Insulation 
Resistance 


Easy Assembly 
and Disassembly 


Fewer Parts than 
any other Connector 


No additional 
solder required 
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The importance of a completely moisture- 
proof electrical connector can scarcely be 
exaggerated. But in addition to this impor- 
tant characteristic, there are a host of other 
exclusive features that make Bendix Scinflex 
connectors outstanding for dependable per- 
formance. For example, the use of Scinflex 
dielectric material, an exclusive Bendix 
development of outstanding stability, in- 
creases resistance to flash over and creepage. 
In temperature extremes, from —67°F. to 
+275°F. performance is remarkable. Dielec- 
tric strength is never less than 300 volts per 
mil. If you want more for your money in 
electrical connectors, be sure to specify Bendix 
Scinflex. Our sales department will be glad 
to furnish complete information on request. 


High strength aluminum alloy 
. .. High resistance to corro- 
sion . . . with surface finish. 


CONTACTS 
High current capacity . .. Low 
voltage drop. 
SCINFLEX ONE-PIECE INSERT 


High dielectric strength . .. 
High insulation resistance. 





*These are just a 

few of the investment castings 

produced by Casting Engineers, Inc. at savings 

of at least 50% under cost of machining —a rate of 

2 investment castings for the price of 1 machined part! 


INVESTMENT CASTING: 


B effects major savings thru elimination of — 
machining, handling raw material stock, rejects 
and spoilage, inspections, labor and overhead. 


& is a “blueprint to stockpile” method, permitting 
use of stainless steel, tool steels, high speed 
steels and non-ferrous metals. 


& is a fast, flexible process, enabling you easily 
to maintain your production schedules on both 
small and large runs. 


For full facts about important savings, send for bulletin, 


“Cost Reduction Thru Investment Casting.” Write: 


Swe CASIN GEN GINIEERS 


/ 
INC. 
2323 BOSWORTH AVENUE, CHICAGO 14, ILL. 


> 

cs 
Gr, || 

Son ys 


> 
= 





inches to feet and metric equivalents, 
Other side lists standard decimal equiva- 
lents. Available upon request to The 
Frederick Post Co., 3650 N. Avondale 
Ave., Chicago 18. 


FABRICATING PLASTICS — Sixty-four 
page “Pocket Book on Fabricating C-D 
Plastics” contains general rules to follow 
in fabricating plastics, as well as tooling 
recommendations, feeds and speeds. In- 
cluded in its fourteen sections are dis- 
cussions of general machining tips, tap- 
ping and threading, shearing, forming 
and drawing, finishing, marking and 
other important considerations. Also in- 
cluded are tables and other useful data, 
In addition, the booklet contains the de- 
scription, characteristics and suggested 
machining and fabricating procedures for 
the six basic C-D plastic materials. For 
copies write on company letterhead to 
Continental Diamond Fibre Co., Newark, 
Del. 


Book Reviews 


Principles of Electrical Engineering—By 
W. H. Timbie and Vannevar Bush 
assisted by G. B. Hoadley. Published 
by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. 
Fourth Edition, 626 pages. $6.50. 


This volume has been completely re- 
written to reflect the progress being made 
in the electrical field, and its large branch, 
the electronics field. It is prepared as 
a text on the first-course college level, 
but can serve as a refresher to the prac- 
ticing engineer. 

Some of the more important topics 
and methods stressed in this edition are: 
advanced methods for analyzing electric 
and magnetic problems; powerful meth- 
ods of circuit analysis; the fundamental 
problems of the electric and magnetic 
fields, and the relation of these problems 
to circuit analysis. 

The material is developed from mathe- 
matical physics, but those aspects are 
stressed that are directly applied to elec- 
trical engineering. Numerical examples 
are shown, and sample problems are in- 
cluded that require application of the 
basic theories to both communications 
and power problems. 


Servomechanisms and Regulating System 
Design—By Harold Chestnut and 
Robert W. Mayer. Published by John 
Wiley & Sons, Inc., 440 Fourth 
Ave., New York 16, N. Y. 505 pages. 


ae 


$7.75. 


This book, Volume I of this title, has 
been prepared to meet the needs of engi- 
neers and students who have not had 
training or experience in the field of 
closed-loop control systems. Since solu- 
tions of linear differential equations dur 
ing both transient and steady-state oper 
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pressor for domestic refrigerator in plastic housing. 


Outstanding Hermetic Motor 


Dia you see this *Compressor, with 
Emerson-Electric Motor, at the Refriger- 
ation and Air Conditioning Exposition? 


We don’t make hermetic Compressors 
with plastic housings, but we thought the 
industry might like to get the inside story 
of the Emerson-Electric hermetic motor. 
We provided this special unit so that you 
could actually see inside... see the end re- 
sult of precise manufacturing techniques. 


The selection of steel for laminations... 


THE EMERSON ELECTRIC MFG. CO. « 


use of special insulating materials... 
unusual handling of machined parts... 
stator winding in temperature and hu- 
midity controlled rooms ... final testing 
and sealing for shipment under accurately 
controlled atmospheric conditions ... 
all these are in the Emerson-Electric trae 
dition of precision manufacture. 


This is the inside story of America’s out- 
standing hermetic motor. As part of your 
compressor units, Emerson-Electric mo- 
tors will deliver outstanding performance. 


St. Louis 21, Mo. 


‘Manufactured by Tecumseh Products Co., Tecumseh, Mich. 


MOTORS~- FANS ~~ 
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Write for Ret 
Emerson-Electric 
Motor Data Bulletins 


Appliance and equipment manufac- 
turers, with applications for motors of 
1/20 to 5 h.p., can profitably use these 
reference guides. Specifications, con- 
struction and performance data are 
included for these motors: 


M81-A Capacitor-Start ] M81-E Oil-Burner 
M81-B Split-Phase ) M81-F Jet Pump 
M81-C Integral M81-G Blower 

) M81-D Fan-Duty 



































































































































PROTECT YOUR PRODUCT 
AGAINST BURN-OUT 





Add safety and extra perfor- 
mance life to your product by 
protecting it against excessive 
temperature rise. Thin, compact, 
dust-proof, moisture-proof, 
tamper-proof, Mighty Mite 
Thermostats can be supplied 
pre-set and calibrated to oper- 
ate within the exact temperature 
limitation under which your prod- 
uct best performs. Automatic 
temperature control can be a 
sales feature as well as a per- 
formance feature by making 






ation are important, this topic is briefly 
covered from the operational and Leplace 
transform points of view. Background 
material is also included on circuit theory 
and system stability. , 

Chapters 7 through 9 describe closed. 
loop control system elements, operation 
performance and methods of analysis, 
Chapters 10 through 12 give the complex 
plane and attenuation-frequency methods 
of analyzing and synthesizing some sim- 
ple forms of servomechanisms and _reg- 
ulators. 

Chapter 13 extends the design proce- 
dure to the complex multi-loop systems 
with multiple inputs. Comparison of 
steady-state and transient performance of 
servomechanisms in Chapter 14 comprises 
useful information for system synthesis, 

This volume is one of the publisher's 
series prepared by General Electric au- 
thors, and has as background an intimate 
knowledge of position and steering con- 
trols with less first-hand knowledge of 
voltage, speed and other regulating sys- 
tems. The nomenclature and symbols 
recently recommended by the AIEE Sub- 
committee on Symbols for Feedback Con- 
trol Systems have been used throughout 
To extend its usefulness to students, un- 
dergraduate or otherwise, the volume 
contains numerous problems. illustrating 
and amplifying the material presented 
in the text 


Quality-Control Handbook — Edited by 
J. M. Juran. Published by McGraw- 
Hill Book Co., Inc., 330 W. 42nd 
St.. New York 18, N. Y. 800 pages 
$10.00 


This volume, part of the Industrial Or- 
ganization and Management Series, is 
listed as the first handbook in the field of 
quality control. It contains, in reference 
form, the known principles and practices 








for achieving better quality at lower cost 
The volume also presents information on 
the various phases of planning and carry- 
ing out quality-control programs, many 
formulas, much data, sample record forms 
and other practical material. 

The material in the book, prior to the 
preparation of the book, has been used in 
quality-control training in industry and 
for presenting quality-control principles 
in college courses. A good cross index of 
this tested material insures its reference 
® Upon cooling to value. 

The first nine sections of the volume 
cover principles, methods and techniques 
that are universal in all quality-control, 
regardless of the product or process. The 
final six sections indicate how the princi- 
ples can be applied to particular products 
and processes. These include: textile pro- 
duction, chemical process industries, ait- 
craft manufacture, electron tubes, vendor 
inspection and screw-machine operations. 

The volume contains many tables and 
charts that are of value in the statistical 
approach to actual quality control. 







your product free from burnouts, 
free from breakdowns, free 
from charring. 







HERE’S HOW MIGHTY MITE WORKS 







® Dangerous over- 
heating causes the ; 
Mighty Mite Thermo- pre-set operating 
stat contacts to open, temperature, the 
breaking the electrical Mighty Mite Thermo- 
circuit and preventing stat closes the con- 


damage to your tact automatically. 
product. 
















For further information and engineering assistance write. 








Materials Technology for Electron Tubes 
—By Walter H. Kohl. Published by 
Reinhold Publishing Corp., 330 W. 
42nd St., New York 18, N. Y. 493 
pages. $10.00. 


This book presents the physical char- 
acteristics of the solids used in fabrica- 
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PRODUCTION COMPANY 


217 ASH STREET 
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CHEMELEC Crystal Sockets 


For low loss, frequency stability, and ability to take and absorb 
mechanical shock and vibration— specify Chemelec Crystal 
Sockets, made of TEFLON. 

e Three sizes for use with holders having 0.050 pins 
spaced % in., 0.095 pins spaced % in. and 0.125 pins 
spaced % in. 

e Chemelec Crystal Sockets have a loss factor of less 
than 0.0005, a dielectric constant of 2.0 from 60 cycles to 
30,000 megacycles. 

e They are serviceable at temperatures from —150°F. to 
500°F. with negligible change in electrical characteristics. 

e Having zero water absorption, they are unaffected by 
extreme humidity. 

e Chemically inert, they are immune to corrosive atmos- 
pheres, fungus, oil, solvents. 

e Single hole mounted, by screw or rivet, they facilitate 
assembly as there is no danger of breakage as with ceramics. 

e Write for bulletin No. CS 441 

We also manufacture TEFLON sheets, rods, tubes and fab- 
ricated parts. 


*du Pont’s trademark for its tetrafluoroethylene resin 
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tion of vacuum tubes and describes some 
of the processes by which they are ap- 
plied. This English text fills a need of 
tube designers, development engineers 
and technicians that has heretofore had 
to be satisfied by a now classic German 
text. In preparing the material the liter- 
ature has been generously researched, and 
chapter-by-chapter it has been reviewed 
by specialists in the various phases. 

Among the materials covered are: glass, 
ceramics, mica, tungsten, molybdenum, 
tantalum, copper, nickel, and graphite. 
The physical characteristics and the 
chemical reactions taking place with var- 
ious reagents are covered by individual 
chapters for each of the materials. Some 
of the data contained is here published 
for the first time. There is included a 
review of atomic energy theories and the 
classification of crystals. 

Extensive references are listed at the 
end of each chapter and the index of 
authors and subjects has been prepared 
with care to permit the reader to extend 
his studies in the literature. The volume 
is completely illustrated with charts, 
photographs, photo-micrographs,  dia- 


| grams and drawings. Much useful data 


has been correlated and tabulated. 





MEN in 
INDUSTRY 


W. C. Landis and A. M. Wiggins, vice 
presidents of the Westinghouse Air Brake 
Co., Wilmerding, Pa., have been appoint- 
ed to newly created positions as general 
manager of the air brake division operat- 
ing plants at Wilmerding and Emeryville, 
Calif., and general manager of the Union 
Switch and Signal division, Swissvale, 
Pa., respectively. 





Palmer M. Craig has been named vice 
president-engineering of the television 
and radio division, Philco Corp., Phila- 
delphia. He was formerly director of en- 
gineering, electronics division of the en- 
gineering department. 


H. V. Rasmussen is now executive en- 
gineer at the Wellsville, N. Y., plant of 


| Worthington Pump and Machinery Corp. 


ia Sa 
FLUOROCARBON tad : 
PRODUCTS DIVISION — 
GASKET ; 617 N. 10TH STREET, CAMDEN, N.J. 


| Well known in the steam turbine engi- 


neering field, he has spent a number of 
years with both the Westinghouse Elec- 
tric Corp. and the DeLaval Steam Tur- 
bine Co. 


James L. Vaughan, formerly design 
and development engineer of Rohm and 
Haas Co., Philadelphia, has been ap- 
pointed director of the process engi- 
neering department, National Research 
Corp., Cambridge, Mass. 


R. M. Casper has been named manager 
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for engineers, draftsmen /: 


.. «this free booklet 


For example... you'll learn about— 


® Kodagraph Autopositive Papers, Cloth and Film, 
which produce positive photographic intermediates 
directly — without a negative step; which can be handled 
in ordinary room light—exposed in your direct-process 
or blueprint machine, or vacuum frame ... and processed 
in standard photographic solutions. 


® Kodagraph Repro-Negative Paper, which produces 
positive photographic intermediates directly from your 
blueprints, Van Dykes, and other negative originals; and 
which is exposed and processed in the same fast, con- 
venient manner as the Autopositive materials. 


Kedagraple 
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...here are all the facts on Kodagraph ~ 
Reproduction Materials (which can be processed by you 
or your local blueprinter) ... and the many ways they 
can cut your drafting-room and print-making costs. 


“Modern Drawing and Document Reproduction” 
written, well illustrated booklet which introduces you to the revolu- 
tionary line of photographic materials specifically created by Kodak 
for use in existing reproduction equipment. It will enable you to select 
the right naedal for the job at hand... 
now being realized by thousands of business and industrial concerns. 
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isa concisely 


and duplicate the s savings 


@ Kodagraph Contact Papers and Cloth, which give 
remarkable results . . . and simplify print-making in all 
types of contact photocopying equipment — ending the 
need for split-second timing and trial-and-error testing. 


@ Kodagraph Projection Papers and Cloth, which en- 
able you to obtain, with your enlarger or process camera, 
sparkling reproductions from your microfilm or other 
reduced-scale negatives— ‘blow-ups” that compare favor- 
ably with the originals in legibility. 

@ You'll also find helpful information on Kodagraph 
Micro-File Equipment designed to meet the microfilm- 
ing needs of engineering departments, large and small. 





Miotertale 


“THE BIG NEW PLUS” in engineering drawing reproduction 


Name 
Company 
Street 


City oa _Zone State 





(-7--------- 


Eastman Kodak Company, Industrial Photographic Division, Rochester 4, N. Y. 


Gentlemen: Please send fff a free copy of “Modern Drawing and Document Re »production” _ 
your booklet that gives the full story of Kodagraph Reproduction Materials. 
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YOU GET THESE 5 ADVANTAGES 


when you use Star-Kimble Squirrel-Cage Motors 


Sturdy construction. Frames through NEMA 364 are of 
rigid cast construction, with more internal ribs than are 
used in conventional design, giving added strength and 
better heat dissipation. Larger frames are made of steel. 





Simplified maintenance. Double-width cartridge bearings 
are prelubricated—need no attention for many years. 


Versatility of mounting. Standard NEMA horizontal, D 
Flange, C Face, P Ring. Motors through frame 320 can 
be made dripproof in any mounting position—simply by 
rotating end shields. 


Extra insulation. Safety factor is provided for possible 
rises above rated temperature—motor life is lengthened, 
maintenance reduced. 







irt-catching crevices. Fewer basic parts—greater inter- 


Simplified design. Lines are smooth, with no dust- and 
Qicce Basic parts stocked for immediate shipment. 


Star-Kimble Squirrel-Cage Motors are available in NEMA frames 
203-505, and in. NEMA Designs “B”, “C” and “D.” Also in 
larger sizes. Write for Bulletin B-201. 


*Demanded by industry for 
tough start-and-stop jobs 


-KIMBLE 


MOTOR DIVISION OF 
EHLE PRINTING PRESS AND MFG. CO. 
06 Bloomfield Avenue Bloomfield, New Jersey 














of the newly formed power department, 
combination of the former electrical and 
mechanical power departments, of the 
Allis-Chalmers Manufacturing Co., Mil- 
waukee, Wis. Mr. Casper was previously 
manager of the electrical department. 


R. F. Fabrizio is now manufacturing 
engineer of the White Plains Works of 
General Electric Co. He was formerly 
a member of the central planning section 
and the range and water heater depart- 
ment at Bridgeport, Conn. 


J. Herbert Behm, who was assistant to 
the manager of fractional-horsepower 
motor engineering (see ELECTRICAL 
MANUFACTURING, Sept. 1951, p. 
226), has been named staff assistant to the 
manager of engineering, Small Appa- 
ratus Division, General Electric Co., with 
headquarters at Lynn, Mass. 


Gilbert Calkins, who was assistant 
sales manager, has been appointed man- 
ager of induction motor sales of Red- 
mond Co., Inc., with headquarters in 
Owosso, Mich. 


Henry F. Argento has been elected 
an assistant vice president, Raytheon 
Manufacturing Co., Waltham, Mass., and 
assistant manager of Power Tube Divi- 
sion. He has formerly served as_ sales 
manager of the division. 


T. Y. Henry has been appointed divi- 
sion manager of the new Copperweld 
Steel Co. subsidiary, Flexo Wire Co., 
Oswego, N. Y. Prior to this appointment 
he was manager of materials section, di- 
vision standardizing, RCA Victor Divi- 
sion of Radio Corporation of America. 


J. A. Granholm, former treasurer, is 
now executive vice president, Servo- 
mechanisms, Inc., Westbury, L.I., pi- 
oneers in standardized, plug-in type elec- 
tronic and electromechanical components 
for servo control systems. E. W. Kulesh 
and H. R. Larsen are now divisional vice 
presidents in charge of the Florida and 
California divisions, respectively. 


Harrison Johnston is now manager of 
the newly created product engineering 
division, Ampex Electric Corp., with 
headquarters at Redwood City, Calif., 
where he will supervise the marketing 
of audio and data recorders. Mr. Johns- 
ton was previously associated with Gen- 
eral Electric Co. in San Francisco. 


Raymond S. Perry has been elected 
vice president and director of Federal 
Telephone and Radio Corp., Clifton, N.J. 
Formerly general sales manager, he has 
had wide experience in both the sales 
and engineering fields of the communica- 
tion industry. 


Milton K. Grey has recently returned to 
Benchmaster Manufacturing Co., Los 
Angeles, Calif., as general manager to 
direct its new product division and _ its 
merchandising program. The company 
manufactures a line of machine tools. 


Carnegie Institute of Technology has 
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SPECIAL ELECTRICAL PORCELAINS 


are currently available 
... and will be available 


You can design the right Special Electrical Porcelains into your 
product today with the full knowledge that the material will 
continue to be available months or years hence. That's impor- 
tant in these times of controls and restrictions. 

The raw materials compounded into Special Electrical Porce- 
lains are practically limitless. Through the use of modernized 
kilns, better mixing methods, hydraulic forming presses and 
many other improvements, porcelain producers have increased 
productive capacities to meet today’s demands. 

Special Electrical Porcelains, designed to fit the precise 
needs of the application, have served as dependable electrical 
insulation since the earliest days of electrical products. They 
are more widely used today than ever before. And they will 
continue to be available! 


SPONSORED BY THESE MEMBERS OF THE 
DRY PROCESS ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


R . NEW JERSEY PORCELAIN CO. 
THE AREOM POREMANE CO NEW YORK AVE. AND PLUM ST. TRENTON 5, N. J. 


THE CERAMIC SPECIALTIES CO. PORCELAIN PRODUCTS, INC. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 


THE COLONIAL INSULATOR CO. SQUARE D COMPANY 


937 GRANT STREET, AKRON 11, OHIO 6060 RIVARD STREET, DETROIT 11, MICH, 


ILLINOIS ELECTRIC PORCELAIN CO, THE STAR PORCELAIN CO. 


- BOX 272, MACOMB, ILL. 71 MUIRHEAD AVE., TRENTON 9, N. J. 


Knox PORCELAIN CORP. THE UNIVERSAL CLAY PRODUCTS CO. 
KNOXVILLE 1, TENN, 1501 €. FIRST STREET, SANDUSKY, OHIO 
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BUILDING MUSCLES 
OR PRODUCTS? 


vue waunsein PANY -Frese 


SPEEDS WORK: SAVES MONEY 
ON YOUR PRODUCTION LINES 


Operator fatigue on your production lines costs you 
money! 

Replace outmoded mechanical equipment with 
Hannifin Han-D-Presses thatassure uniformity of work 
onevery job. Operated off your shop air supply, they are 
just the tools to speed up production work such as stak- 
ing, press-assembly, forming, punching and marking. 

Features include: safe, easy hand or foot operation 
with electriccontrols; rugged cup-type piston and honed 
cylinder; guided ram and rigid frame; removable steel 
base plate. Two sizes: 42-ton and 1-ton capacity. 





Exclusive Electric 
’ Control Valve 


An exclusive Han- 
nifin development 
—the ““DIRECTAIR” 
control valve. Safe, 
split-second,effort- 
less control. 


SEE THIS PRESS OPERATE AT THE ASTE SHOW, MARCH 17-21 


HANNIFIN 


AIR PRESSES «+ HYDRAULIC PRESSES « CYLINDERS * VALVES 








= HANNIFIN CORPORATION 
ae a BOOKLET ¢ 1149 S. Kilbourn Ave., Chicago 24, Ill. 
coioftu 
descriptive booklet . Please send Bulletin 251 on Han-D-Presses. 
on Hannifin . 
Han-D-Presses e 
will be sent on e Nome____ — 
request. Mail : 
the coupon. Company ee = 
Address salle alia Sied 
- City____ ela cicceiis ~ 











presented its Merit Award to Thomas 
D. Jolly, vice president in charge of 
engineering and purchases, Aluminum 
Company of America, Pittsburgh. Mr. 
Jolly’s citation was “in recognition of 
his achievement in engineering and 
management in the aluminum industry.” 


John L. Fuller has been promoted to the 
newly created administrative post of 
manager of research and technical ser- 
vices, the Reliance Electric & Engineer- 
ing Co., Cleveland. Among other duties 
he will supervise the general experi- 
mental electronic control laboratories, 
including research facilities to be located 
in a new plant at Euclid, Ohio. Mr. 
Fuller has been technical coordinator. 


Harvey J. Hincker has been named chief 
engineer of the Automatic Department 
of the Automatic Transportation Co., 
Chicago, replacing Ressler A. Dusseau 
who has advanced to assistant general 
manager. Mr. Hincker had recently been 
supervisor of design and research in the 
materials handling division of the Buda 
Co. Jerome W. Tiskus has been named 
assistant to Mr. Hincker. Edward W. 
Gammell is assistant chief engineer of 
the Transporter Department. 


Benjamin Sampson is now vice president 
of the K. H. Huppert Co., electric fur- 
nace manufacturer, Chicago, where he 
will continue to supervise sales and to 
coordinate sales, engineering and manu- 
facturing. 


Five engineers have recently joined Gen- 
eral Mills Aeronautical Research Labora- 
tories in Minneapolis. Willard K. Dick 
was formerly with Pioneer Engineering, 
Inc., Harold E. Froehlich had been a 
design engineer with the Bamberger 
Engineering Co., Los Angeles. David B. 
Johnson was previously employed at the 
Twin Cities Arsenal. Ronald J. Me- 
Kenzie, now a project director in the 
General Mills Balloon Section, formerly 
owned the McKenzie Machine Products 
Co., instrument parts makers of Danvers, 
Mass. Clifton E. Merrell was formerly 
with the Superior Separator Co. of Hop- 
kins, Minn. 


Patrick DiCerbo of General Electric's 
Chemical Division of Pittsfield, Mass. 
has been appointed products engineer on 
electric insulating materials, principally 
varnished cloth. 


R. A. Millermaster has been appointed 
manager of the development department, 
Cutler-Hammer, Inc., Milwaukee. For 
the past five years he has been serving 
as assistant manager of the department. 
C. W. Kuhn has been appointed man- 
ager of development engineering for the 
company. He had been assistant man- 
ager of that department since 1946. 


Joseph H. Lancor, Jr. has been appointed 
director of the Transducer Division of 
Consolidated Engineering Corp., Pasa- 
dena, Calif., directing the design and 
development of vibration pickups, ac- 
celerometers and pressure pickups. Mr. 
Lancor had been director of product 
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General Plate Alcuplate 


(COPPER-CLAD ALUMINUM) 


Does The Work of Solid Copper... 
Helps Conserve Critical Copper 


COPPER 


ALuaeueA HEAT TRANSFER SECTION 
— Alcuplate provides ideal 
COPPER fin sections. The aluminum 







allows proper heot transfer 
... the copper gives a cop- 
per surface for soft soldering. 


General Plate Alcuplate (copper-clad alumi- 
num) provides a practical solution for conserv- 
ing or extending your copper allotment. 


Made by permanently bonding a thin layer of 
critical copper to thicker, more readily available 
aluminum, Alcuplate has practically the same 
physical and electrical properties as copper plus 
the light weight of aluminum. 


Alcuplate can be fabricated by stamping, draw- 
ing or forming. Its malleability permits its use 
in the manufacture of many parts from work- 
hardened rather than annealed or dead soft ma- 
terials. The copper surface permits soft soldering. 


Alcuplate is widely used in the electrical field 
for terminals, clips, bushings, shims and high 





ALCUPLATE BUS BARS — 
Bus bars can be made by 
folding Alcuplate providing 
copper on all sides. Rectangu- 
lar wave guide can have a 
thin layer of copper on the 
inside or outside. 


ALCUPLATE TERMINALS— 
Small terminals and large 
pressure type connectors are 
formed from single Alcuplate. 
Allows joining of dissimilar 
metals, copper to copper and 
aluminum to aluminum. 





frequency application such as wave guides. It may 
also be used for heat transfer assemblies, fin and 
tube type radiators, printed circuits, badges, 
costume jewelry, etc. 

General Plate Alcuplate is available in sheet 
and strip clad on one or both sides, 8” wide in 
thicknesses %” and under. Tubing and wire are 
also available in limited sizes. 


Write for Technical Data Bulletin No. 702B. 


GENERAL PLATE 


Division of Metals & Controls Corporation 
42 FOREST STREET, ATTLEBORO, MASS. 
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for longer 
motor life 
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ed core commutators make 
motors last longer because 
they are precision made to 
withstand extreme variations 
in heat, speed and vibration. 


Motor production is speeded 
up because Kirkwood commu- 
tators, ranging from 9 /32"' to 
36"' dia., are machined to fit 
ele Mee 


Kirkwood engineers will glad- 
ly work with you in designing 
new commutators for special 
es) ol tae hi les a Zl 
prints for estimates. 
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‘fe K\RKWOOD 


COMMUTATOR CO. 
OVER 5,000,000 NOW IN USE 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 





engineering of Vitro Corp. of America, 
formerly The Kellex Corp. 


Charles Penk has been elected president 
of Allied Electric Products, Inc., Irving- 
ton, N.J., parent company of Sheldon 
Electric Co., manufacturer of television 
picture tubes. He had formerly been 
vice president. 


Five staff members have been named as 
section supervisors in the electrical en- 
gineering research department at Annour 
Research Foundation, Chicago. The men 
and the sections they will supervise are: 
Alfred J. Hoehn, communications; Ed- 
ward A. Roberts, instrumentation; George 
F. Warnke, servomechanisms; Clifford C. 
Peterson, materials and measurements; 
and Frederick G. Rest, recording and 
computer applications. All five have 
worked on both industrial and govern- 
ment research at the foundation. 


Dr. Irving Wolff has been named director 
of research for the "CA _ Laboratories 
Division of the Radio Corp. of America, 
Princeton, N.J. A specialist in ultra-high 
radio frequencies, and a pioneer in radar, 
Dr. Wolff has been director of radio tube 
research for RCA Laboratories. 


Bernard C. Case has been named man- 
ager of electrochemical development by 
the Hanson-Van-Winkle-Munning Co.., 
Matawan, N.J. He was recently honored 
for his work as vice chairman of the 
research committee of the American 
Electroplaters’ Society. 


H. Brainard Fancher and Clare C. Lasher 
have been appointed manager of engi- 
neering and manager of manufacturing 
respectively for commercial equipment 
products of the General Electric Elec- 
tronics Plant at Syracuse, N. Y. Com- 
mercial products include two-way radio, 
microwave, radio and television §trans- 
mitters and station equipment, commer- 
cial radar, electronic heating equipment 
and germanium products. 


Clifford E. Grube, Chicago product de- 
signer, has been appointed by Webster- 
Chicago Corp. to the newly created 
position of product stylist. At one time 
Mr. Grube had handled styling for Bel- 
mont Radio Corp. He will work with 
A. S. Johnson who was recently named 
product manager, responsible for the de- 
sign and development of new Webster- 
Chicago products. 


L. E. Lentz, vice president of Under- 
wood Corp., has been named to direct 
all research, experimental and develop- 
ment engineering for the company. 
Donald S. Sammis, vice president, has 
been placed in charge of all factory 
manufacturing units, including current 
engineering. Included in new develop- 
ment work will be comprehensive 
studies of electronic applications in 
business machine design. 


The Patent Compensation Board of the 
U.S. Atomic Energy Commission has 
awarded $7,500 to Cyril E. McClellan 
for development of an apparatus and 
method useful in separating isotopes. 





The Slater 170 Toggle Switch will 
not actuate Hoover Dam. It wasn’t 
designed for that purpose. It will, 
however, ensure the long, depend- 
able operation of such appliances 
as fans, hair dryers, mixers, saws, 
drills, vacuum cleaners, test equip- 
ment and similar appliances for 
which it is designed. 


Custom-engineered, yet mass 
produced for reasonable price, this 
compact switch will make yours a 
better appliance. Specify Slater... 
for satisfaction. 


Standard Rating: 6 amps, 125 V.; 3 amps, 
250 V. 

Functional Variations: Single-pole, single- 
throw toggle switch. Single-pole, 
single-throw momentary switch. 

Terminal Connections: Wire Leads (170- 
WL). Solder Lugs (170-SL). Screw 
Terminals (170-ST). 

Overall Size: 1144” x 2" x 12”. 

Mounting Sleeves: 14” (Special lengths 
available). 

Handle: Ball or Bat Type in variety of 
lengths. 


Use Reader Reply Card or Write for Catalog 


ELECTRIC & MFG. CO., INC. 


56th Street and 37th Avenue 
Woodside, New York 
One of the most progressive manufacturers 


of top-quality switches, receptacles, and 
other wiring devices. 
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and it’s ready to work for you in civilian or defense production 


In the manufacture of precision springs in large 
quantity, the intangible ingredient “know-how” is 
a mighty important factor. To the purchaser, it can 
mean very important savings not only in first cost 
but in the sum of all the costs involved in getting 
the spring into your product and ready to function. 


We have many case histories to show you how 
tooling and methods developed by Accurate have 
made it possible to slash the cost of springs to our 
customers — and in most cases the customer got 
better, more accurate springs. 


We'll be happy to show you what we have 
done for others but, most of all, we would like to 
show you what we can do for you. If you require 
large quantities of precision springs for civilian 
or defense production, write today. There’s no 
obligation. 


ACCURATE SPRING MFG. CO. 3817 W. Lake St., Chicago 24, III. 







The Accurate Spring Handbook is a 
widely used guide for making spring 
calculations. You'll find it full of help- 
ful short cuts. If you do not have a 
copy of this latest edition, write for 
yours, today. 
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Mr. McClellan is an engineer at the 
Westinghouse Electric Corp. plant in 
Towson, Md. 


William S. Guttenberg has been named 
chief engineer of the Power Division of 
Bogue Electric Manufacturing Co.. 
Paterson, N.J. He has recently served 
the company as an electrical designer. 
Egon H. Merdinger has been named 
chief test engineer. Robert L. Rod has 
been promoted from project engineer to 
assistant director of research. The work 
of all three will be in the development 
of magnetic amplifiers, microwave com- 
aa munications systems and industrial con- 
a y . of trol equipment. 


QUALITY and : ‘ in sl John M. Sapinsley assumed the presi- 


‘d . dency of the Crescent Co., Inc., Paw- 
PERFORMANCE cis : tucket, R.I., manufacturer of wire and 
"= | cable, on January 1. For the last three 
years he has served as executive vice 
president of the company. 


Patrick E. Sullivan has been appointed 
assistant manager of the Buffalo Tube 
Works of the General Electric Com- 
pany. He had been works engineer since 
1947. 


Frank H. Edelman, formerly chief 


ce \ chemist of the International Resistance 

cae eo wg . | Co., has been appointed technical direc- 

a - | tor of the Resistor Division of Electronic 
| Devices, Inc., Brooklyn, N.Y. 


Dr. J. O. Hendricks has been named 
Whether it be for a delicate 3 | associated director of the central re- 
search laboratories of the Minnesota 
“walkie-talkie”... or a massive x s | Mining & Manufacturing Co., St. Paul, 
a” 6|«CMinn. 
arc welding machine... CORNISH 

3 _ Robert H. Pratt has been appointed 
can design, engineer and , product manager for oil and _ electric 
J g appliances for the Controls Division of 

Mae em Tm Leds TT aT your wire the Perfex Corp., Milwaukee. 


problems up to experts! - : Brig. Gen. Tom C. Rives (retired) has 

/ been appointed manager of the newly 

‘ established General Electric Advanced 

age : y : , Electronics Center at Cornell University, 

Made by aa ol lat naa Pa Ithaca, N.Y. His headquarters will be at 
Electronics Park, Syracuse. 


i ; Elmer A. Barto has been advanced to 
‘“*‘NOFLAME-COR”’ f ff, . vice president of the Rodale Manufac- 
ES SE a ee ee , 4 . turing Co., Inc., manufacturers of elec- 
resisting hookup and lead y/ trical wiring devices. His new duties 


A ee D ' will include supervision of all purchasing. 
TIDES and nicking’... in 4 


OEE ee Gus W. Wallin has been elected vice 


president in charge of engineering of 
Webster-Chicago Corp., a newly created 
position. He had recently been in 
charge of military engineering for 
Motorola, Inc. 


| KR. C. Bergvall has been appointed man- 

ager of engineering defense products, 

INC Westinghouse Electric Corp., Pittsburgh, 

5 : Pa. He previously held a similar post 


URETHRA TMM MU MMM MMs cso, somes vce 


og 


L. E. Osborne, formerly vice president 
soeaans — Branch Offices ee in charge of manufacturing, Westing- 
PHILADELPHIA BRIDGEPORT CLEVELAND CINCINNATI CHICAGO house Electric Corp., Pittsburgh, has 
DETROIT MINNEAPOLIS ST.LOUIS ATLANTA BOSTON ROCHESTER _ named ” the vay ae 
, c r , efen 
DALLAS DENVER LOS ANGELES SAN FRANCISCC pao or executive vice presi en oO 
MBE acl Bast products. He has been assigned respon- 
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Power Driven Equipment 


Agitators or blowers, conveyors or elevators, printing 
presses or pumps — it’s all the same no matter what you 
make. When power transmission fails, your whole machine 
or equipment gets blamed. It’s your reputation as the 
primary equipment builder that suffers the loss. 

As a safeguard, increasing numbers of design engineers 
are specifying Winsmith Speed Reducers. They know by 
reputation and experience that Winsmith can be depended 
upon .. . that each of their machines so equipped leaves 
their plant with power transmission unexcelled. They know 
also, that the Winsmith nameplate is a positive selling 
point — a mark of merit that has industry-wide recognition 
for top quality engineering and fabrication. 

In selecting a speed reducer within the 1/100 to 85 h.p. 
range for your machines or equipment, profit from the 
experience of others. Select the one that is on the approved 
list of the world’s most highly regarded companies — 
Winsmith. 

For all the facts, request ‘ 
Folder. 


e 


Save Through Standardization” 


WINSMITH, Inc. 


18 Eaton Street 


Springville (Erie County), N. Y. 


sibility for all defense efforts of the com- 
pany. Tom Turner, vice president in 
charge of labor relations, retains that 
post and also assumes the manufactur- 
ing responsibilities that were formerly 
held by Mr. Osborne. 


L. Vernon Larsen of General Electric’s 
Chemical Division, Pittsfield, Mass., has 
been appointed engineering section head 
of the G. E. Textolite industrial and 
decorative laminates. 


H. Laurence Kunz has been appointed 
general manager of the Capacitor Divi- 
sion, Sangamo Electric Co., Marion, Il. 
He has served as sales manager of the 
division for the past six years. 


R. E. Nugent is now chief engineer of 
the Feedrail Corp., New York City, 
manufacturer of trolley busway distribu- 
tion systems. 


James J. Ryan, formerly professor of 
mechanical engineering, University® of 
Minnesota, has joined the staff of Gen- 
eral Mills Aeronautical Research Labora- 
tories in Minneapolis as project engineer 
in the electro-mechanical section. 


Maurice Harp has joined the engineering 
staff of Lenkurt Electric Co., San Carlos, 
Calif., manufacturer of carrier equip- 
ment. As applications engineer he will 
be responsible for the development of 
f-m and_ single-side-band space-carrier 
equipment. He was formerly chief en- 
gineer in the Heintz & Kaufman Equip- 
ment Division of The Robert Dollar Co 


Robert T. Pennoyer, manager of the 
Buffalo Tube Works of General Electric 
Co. has been appointed manager of the 
newly established Tube Department Ad- 
vanced Manufacturing Section, Schenec- 
tady, N. Y. He will be succeeded by 
Harry R. Hemmings who has been pur- 
chasing supervisor for cathode ray tubes 
at the Electronics Park plant. 


Company Briefs 


The National Radiator Co., Johnstown, 
Pa., has opened its million and a quarter 
sheet fabricating plant at Duncansville, 
Pa. As a result of these increased facili- 
ties the company will manufacture the 
following new products: a complete line 
of oil burners, a series of gas conversion 
burners and a varied line of heat trans- 
fer equipment. 


Lindbergh Instrument Co. has moved 
to 1808 Harmon St., Berkeley 3, Calif., 
and has begun full mass production of 
Fluid Sound, a phonograph pickup car- 
tridge, the first to successfully apply the 
principles of fluid-damping and fluid- 
coupling to sound reproduction. 


A Cleveland branch office at 526 Su- 
perior Avenue, N.E. has been opened by 
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Assembly costs were lowered 35% by 
using two standard P-K Type Z 
Screws to fasten plastic socket to 
metal base of this lamp, and also to 
serve as pivots permitting 180° sweep 
of socket. Both screws are driven into 
a concealed coil spring which has same 
pitch as screw thread, avoiding 
special screws. 


Type Z, one of five standard types of 
P-K  Screws—also available with 


Phillips Recessed Head. 


/\ 


P-K 


TRADE MARK 
REG. U.S. PAT. OFF. 


This man can show you... 


How to replace 


“specials” with standards 
to speed assembly 


Ask a P-K Assembly Engineer how you can simplify 

and speed up your assembly operations by using standard 
Self-tapping Screws instead of hard-to-get “specials”’. 
Since P-K makes a complete line, chances are one of the 
several standard types of P-K Self-tapping Screws will meet 


your needs exactly. 


With the experience of more than a million applications 
to guide him, he can quickly find the answer to this, and 


other questions you may have about making your assemblies 


better, faster, and at lower cost. 


Today, more than ever, the P-K Assembly Engineer 
is a good man to have on your production team, helping 
you boost output and hold down the lid on costs. He'll call 
at your request. Parker-Kalon Corporation, 


200 Varick Street, New York 14. 





PARKER-KALON* 


The : 
guigintl SELF-TAPPING SCREWS 


FOR EVERY METAL AND PLASTIC ASSEMBLY 





Se RRC RNIN MR RENIN I ee he 


Your INDUSTRIAL SUPPLY DISTRIBUTOR... 
your local source for P-K Screws . . . works side by 
side with the P-K Assembly Engineer. 
combined efforts are solving many difficult problems 


of planning and procurement. Let them help you. 
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VOLTAGE 
STABILIZERS 


This new bulletin provides the 
application data, performance 
facts, operating characteristics, 
graphs and detailed specifica- 
tions you need to specify a 
voltage stabilizer for any 
electrical or electronic 
product. Raytheon 

Voltage Stabilizers are 
available in a wide range 

of catalog types or custom- 
engineered to suit special needs. 





CUSTOM BUILT 
TRANSFORMERS 


Here’s the help you need in visualizing 
special transformers for your require- 

ment. Units illustrated are selected from 

a wide range of types and capacities ine 
cluding chokes and transformers designed 
and built to government specifications for 
military service. Data includes dimensions 
and VA ratings of all frequently used 
construction types. Time-saving forms are 
also provided to help you specify your needs, 


Raytheon products include Submarine Signal Fathometers*, Mariners Pathfinder*® Radar, Marine Radio 
Telephone; Raytheon Television Receivers, Tubes, Weldpower* Welders, RectiChargeR Battery Chargers, 
RectiFilteR* Battery Eliminators, Microtherm* Diathermy, Sonic Oscillators; Standard Control Knobs, and 
other electronic equipment. *Reg. U. S. Pat. Off. 

*® 


RAYTHEON MANUFACTURING COMPANY 
Sales Equipment Division, Dept. 6460 EM 
Waltham 54, Massachusetts 


Please send me your Voltage Stabilizer and Custom-Built 
Transformer Bulletins. 


Company 
ESOS -...55..5..-- 


State. 





Belgian Electric Sales Corp. to handle 
the sales of A.C.E.C. motors. Raymond 
H. Fara is manager. 


The Helipot Corp., South Pasadena, 
Calif., is doubling its plant area. The 
Helipot factory annex is located at 350 
West Colorado Street, Pasadena. 


Laminated Plastics, Inc., Cleveland 
has changed its name to The Glastic 
Corporation. The company manufactures 
glass reinforced polyester plastics in 
both laminated and molded forms. 


Allied Research Products, Inc., Bal- 
timore, has established two subsidiary 
companies. Allied Metal Finishing Corp. 
will conduct the job shop metal finishing 
business previously performed by the 
parent organization. Allied Research 
Sales Corp. will handle sales of the Iri- 
dite metal finishes and ARP plating 
chemicals. The parent company will 
continue to manufacture these com- 
pounds. 


Production of automatic blankets will 
be transferred from the General Electric 
Bridgeport, Conn. plant to a 132,000 sq 
ft factory in Asheboro, N.C. Upwards 
of 300 persons will be employed in the 
new plant. 


H. N. Hartwell & Son, Inc., Boston, 
will act as distributor for rigid vinyl 
plastic tubing, pipes, rods, sheets, blocks 
and molding compounds produced under 
the trade name Boltaron by Bolta Prod- 
ucts, Inc., Lawrence, Mass. The distrib- 
utor will offer complete engineering serv- 
ice to Boltaron fabricators and users. The 
plastic division of H. N. Hartwell & Son, 
Inc., is headed by William P. Elwell, 
vice president. 


A new plant of 15,000 sq ft has been 
completed by General Controls Co., Los 
Angeles, for the manufacture of appli- 
ance controls. The Grayson-Greenamyer 
Appliance Controls Division has been 
moved from Monrovia to the company’s 
headquarters in Glendale. Richard Gray- 
son has been appointed head of the ap- 
pliance controls division. John Grayson, 
his father, remains as director of research 
and development of the division in a 
new research laboratory in Monrovia. 


Scott Radio Laboratories, Inc., Chi- 
cago, has merged with John Meck Indus- 
tries, Inc., Plymouth, Ind. manufacturer 
of television receivers. Since April 1950, 
John S. Meck has been president of both 
companies. 


The Reliable Spring & Wire Forms 
Co., Cleveland, has moved into larger 
general offices at their plant at 3167 Ful- 
ton Road. In the move, facilities for the 
manufacture of springs have been ex- 
panded 25 per cent. The company has 
recently completed the development of 
special machinery for the manufacture 
of small rings up to 1 in. in diam. 


Construction work on a new $365,000 
research laboratory has been begun by 
the Borden Co.’s Chemical Division in 
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. + Die Cast Aluminum Jackets 
v Sand Cast Aluminum Jackets 
x Celastic Covers 


THE ARNOLD ENGINEERING (COMPANY 
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 
_ General Office & Plant: Marenge, Ilinois 


Complete assemblies with 
Permendur, steel or alumi- 
num bases, inserts and 
keepers as specified. Mag- 
netized and stabilized as 


required. 
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Gives prices, stock 
numbers and de- 
scriptions. Invaluable 
fo insulation men. 





complete source for 


wATIONAL aie 


insulation needs 


Cll i 


catalog-price list 


National is the complete source for all 
your insulation needs. The National In- 
sulation Catalog-Price List, which covers 
almost every conceivable product used 
in the insulation field, is reissued often, 
with up-to-the-minute listings and 
prices. Mica products, tapes, varnished 
fabrics, papers and fibres, sleevings and 
tubings, solders and fluxes, laminates, 
«ements, and dozens upon dozens of 
other items. Easy to find under general 
headings together with their price and 
stock number. If you use electric insu- 
lation, this catalog is a downright neces- 
sity. Get your free copy now. 


items are quickly available on inquiry. 


NATIONAL FLECTRIC COIL (COMPANY 


COLUMBUS 16, 


Cvecraicar ENGINEERS MAKERS oF 
F.LecTRicér CONS SND Chl ee eeek) 







Serving 
INDUSTRY 
since 1887 


WASHERS and 


STAMPINGS 


Standard and Special Washers, 
of every description, from every 
kind of material, any desired 
finish . . . designed for every 
purpose... utilizing more than 
22,000 Sets of Dies. 


Let us Quote on Your Needs. 


2200 SOUTH BAY STREET e MILWAUKEE 7, WISCONSIN 
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OHIO, U.S. A. 


REDESIGNING AND REPAIRING OF 
ROTATING ELECTRICAL MACHINES 













vy ; 
ee 


WROUGHT WASHER mre. co: 


THE WORLD’S LARGEST PRODUCER OF WASHERS 


Special shapes and non-standard insulation 


Philadelphia. When completed in June, 
the laboratory will handle the develop- 
ment of synthetic resins, coatings and 
binders, useful in plastics molding com- 
pounds and finishing materials sold under 
the name of Durite. 


Continental Can Co. has opened a 
plant in the Clearing district in Chicago 
to manufacture components for the con- 
trol of guided missiles developed by the 
Bell Telephone Laboratories and now 
being produced by the Western Electric 
Co. The plant will be known as the 
Clearing Defense Plant and will operate 
under the supervision of William M. 
Cameron, vice president. 


The Duro-Test Corp., North Bergen, 
N.J., independent manufacturer of in- 
candescent and fluorescent light bulbs, 
has purchased ‘the Jewel Products Corp., 
Bloomfield, N.J., another manufacturer 
of incandescent lamps. The latter com- 
pany will be operated as a wholly owned 
subsidiary under its present name. Gus- 
tav Herzberg, co-founder of Jewel re- 
mains as president of the subsidiary. 


The Electro Tec Corp., South Hack- 
ensack, N.J., has opened an experimental 
and development laboratory in Ormond 
Beach, Fla. The laboratory will carry on 
development work in connection with 
the company’s miniature slip ring and 
commutator assemblies. 


A plant for the manufacture of a poly- 
ester resin plastic, Selectron, is being 
constructed at Springdale, Pa. by the 
Pittsburgh Plate Glass Co.’s Paint Divi- 
sion. The resins are used for laminating, 
casting and molding. 


The General Box Co. has moved its 
executive offices and Chicago laboratory 
from 500 North Dearborn St., Chicago 
to 1825 Miner St,, Des Plaines, Il. 


Technitrol Engineering Co. has moved 
into a new plant at 2751 North Fourth 
St., Philadelphia. Floor space has been 
more than tripled to provide for the 
manufacture of electronic products in- 
cluding electromedical instruments and 
electronic computing machines. 


Glass Fibers, Inc. of Toledo, Ohio, has 
purchased controlling interest in the 
Vibradamp Corp., Los Angeles. Vibra- 
damp utilizes Glass Fibers’ lightweight 
glass wool in the manufacture of shock 
mounts sold under the trade name, Vi- 
braglass. 


General Electric's Lamp Division at 
Cleveland has announced plans for a 
new structure at Oakland, Calif., to 
house its sales, service and stock for 
northern California and Nevada. The 
Oakland Service District and the Pacific 
Sales District will occupy the same 
building. 


Indiana Metal Products Corp., 
Rochester, Ind., has been licensed to 
manufacture and sell Shakeproof thread 
cutting screw Types Nos. 1-23-25. These 
screws are being furnished in Phillips, 
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Air Connector 


Garbage 
Disposer Housing 


Carbon Pile Regulator 


OVER 25 YEARS OF EXPERIENCE 

gained in the exacting manufacture of 

precision automotive and aircraft parts 

ig back of Thompson’s die and permanent 
mold castings. 


New opportunities for cutting costs of 
intricate parts are offered to ALL INDUSTRY 
by Thompson Products’ advanced developments 
in casting light metals in permanent mold and 
high-pressure dies. 

Stronger, more durable parts that require less 
machining and finishing have dependable uniformity 
that eliminate costly scrap loss. And where finishing is 
required, Thompson’s shop does the job better. 
Whether it’s an engine piston, a motor end 
frame, garbage disposer housing, carbon pile regulator, 
torque converter, launching barrel for a Bazooka, air connector or 
any one of many other parts, Thompson’s creative engineers 
will gladly show you where and how you can simplify 

your operations with light metal castings and save on costs. 
Write or call Light Metals Division, Thompson Products, Inc., 
2269 Ashland Road, Cleveland 3, Ohio and a competent representative 
will call to help you plan new parts or re-design old ones. 


2269 ASHLANO ROAD CLEVELAND 3, OHIO 
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EMC and CYCLOHM Fractional H. P. Motors 


Universal and Direct Current 1/1000 to 1/2 h.p. 
Shaded Pole 1/2000 to 1/15 h.p. ¢ Induction types 1/1400 to 1/4 h.p. 


Turning the reels on a fine motion picture projector calls for trouble-free 
motor operation. That’s why DeVry selected EMC 1100 motors 
(1/40 to 1/20 h.p.) to use on the DeVrylite 5’ 16 mm. sound projectors. 
Operating over a wide range of line voltages—100 to 130 volts— 
sufficient torque must be available to run the projector at 100 volts 
and the motor must be able to take 130 volts without overheating. 
EMC’s 1100 meets all DeVry’s requirements for long life, high torque, 
light weight and the ability to run well over 500 hours without oiling. 
EMC Universal, Direct Current and Shaded Pole Motors and CYCLOHM 
InductionMotors are currently being used by DeVry and other leading 
manufacturers for more than 500 applications—projectors, cameras, 
communications equipment, aircraft, sewing machines, adding machines 
and scores of defense applications. 
Write today for our new catalog. Be sure to check with Howard on 
your fractional h.p. motor requirements. 


‘Rats t042y 
pow Dax 
oy Wasted States 


<a HOWARD 


DEPT. EM * HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 
DIVISIONS: EMG ELECTRIC MOTOR CORP. Crvevonm MOTOR CORP. 





clutch, slotted and hex head. 










The sales 
department of the company is located 


at 919 N. Michigan Ave., Chicago 11. 


The sales and administrative offices of 
the International Rectifier Corp. are now 
located in a new building at 1521 East 
Grand Ave., El Segundo, Calif. Fac- 
tory space has been doubled to meet the 
demands for the company’s selenium 
rectifiers. |Research and development 
work will be continued at the former 
Los Angeles plant. 


The Kux Machine Co., manufacturer 
of die-casting and injection molding 
machines, has moved into a new plant at 
6725 North Ridge Blvd., Chicago 26. 


Lithgow Corp., makers of Lithcote 
protective baked phenolic coatings has 
changed its name to Lithcote Corp. 
Custom coating is carried on in plants 
in Chicago and Norwalk, Conn. Sales 
office is at 36 West 44th St., New York 
City. 


Northrop Aircraft, Inc., Hawthorne, 
Calif., has completed a new plant at 
Anaheim, Calif., for the production of 
a new type fire control instrument for 
U. S. combat tanks. The factory has 
250.000 sq ft of floor space. Eventually 
2500 persons will be employed at this 
site. 


The newly formed Russell Rein- 
forced Plastics Corp., with main offices 
in Hicksville and plants in Lindenhurst, 
L. I., N.Y., will manufacture low pres- 
sure laminates and flat board stock of 
Fiberglass-polyester. Present production 
is on aircraft backing board and orna- 
mental colored sheets. 


Uniform Tubes, producers of fine 
seamless tubing in copper, brass, nickel, 
steel and aluminum alloys, has moved 
to its new Collegeville, Pa., plant. 


The electronics division, General Elec- 
tric Co., Syracuse, N. Y., will use two 
buildings and part of a third containing 
15,000 sa ft of floor space for the design 
and manufacture of military electronics 
equipment in Bridgeport, Conn. 


The Rex Corporation, Cambridge, 
Mass., is erecting a 5000 sq ft plant on 
Hayward St., near Acton Center, Con- 
cord, Mass., which will be equipped to 
produce Rexolite 1422 to meet need for 
lightweight, low cost uhf insulating 
materials, corresponding to MIL-P-77A 
specifications. A second 30,000 sq ft 
plant will soon be constructed there and 
will manufacture field wire for U. S. 
Army Signal Corps. 


The United States Gasket Co. has 
doubled its floor space for the manufac- 
ture of fluorocarbon (Teflon) products 
at its Camden, N. J., plant. 


Robertshaw-Fulton Controls Company, 
Greensburg, Pa., has entered the elec- 
tronic control field through acquisition 
of Fielden Instrument Corporation, 


Philadelphia. 
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Vitrified Electrical Porcelains 


in physical dimensions 


accurately fit your assemblies 


Where vitrified electrical insulations are specified, 
LOUTHAN service-proved porcelains offer out- 
standing advantages. High dielectric properties and 
high mechanical strength are combined in Louthan 
vitrified porcelains to give long service life. They 
are accurately and uniformly made, have clean, 
smooth surfaces, and can be used at temperatures 
up to 2400° F. Furnished unglazed in white or gray, 
glazed in white or mottled black on white. 

Representative Louthan Vitrified Electrical Porce- 
lain parts include Terminal Blocks; Rheostat Cases, 
Cores and Bases; Switch Bases; Shaft Insulators; 
and Fuse Bases. 







— 


eS 


THE 


A Subsidiary of Harbison- Walker Refractories Company 


LOUTHAN MANUFACTURING 


in electrical properties 


in quality 


For a half-century, LOUTHAN has specialized 
in job-engineered ceramic insulations. The skill, 
experience and “‘know-how’”’ developed during these 
years are substantiated by the satisfactory perform- 
ance of Louthan parts. 

Your inquiries are invited. Louthan engineers 
will gladly submit complete price information, along 
with design and service recommendations. 


Write today for your copy of Catalog 49-E in which LOUTHAN 
Electrical Insulations are described and illustrated. 


COMPANY 


we eRe eee ee eee 


Exclusive Representatives: H. B. Zeiger, 369 Lexington Ave., New York 17, N. Y. © Glenn Garner Company, 1829 
Civic Opera Bidg., Chicago 6, Ill. ¢ Wm. F. Hoefer, 1519 Casa Grande, Pasadena. Calif. 
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LITTLE RELAY OUSTS 
BIG STARTER 


and saves customer 
both space and money 


An ice cream freezer manufacturer* was perfectly con- 
tent with the across-the-line starters used in his equipment. 

But we got the idea of saving him some room and 
dollars by substituting Ward Leonard heavy-duty midget 
relays. 

It’s a really rugged relay, and certain types are Under- 
writers’ listed as motor controllers. Months of testing 
proved that a standard Ward Leonard relay with just 
slight changes would do the job of the heavier starter. 

It’s another case of Ward Leonard “Result-Engineering” 
Write us for Bulletin 105 on the heavy-duty midget relay, 
or for any control problem, write WARD LEONARD ELEC- 
TRIC CO. 34South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


*Sweden Freezer Manufacturing Company, Seattle, Washington. 


PN ee el Pt 
ELECTRIC COMPANY 


| Oa ORO AL LL 


CONTROL DEVICES 


RESISTORS + RHEQSTATS + RELAYS + 





Limit Switches in Industrial 
Machine Control—II 


(Continued from page 111) 





Sut there are countless applications where the engineer 
prefers to apply standard limit switch units to equip- 
ment which incorporates rotating shafts or gears and 
which might end up as a custom designed rotary limit 
switch. 

Good progress has been made in the standardization 
of the mounting dimensions and other features of mag- 
netic devices like line-starters and contactors in certain 
sizes so as to make them interchangeable. The mount- 
ing dimensions of oiltight pushbutton units also are 
identical for all leading electrical manufacturers. But 
no standardization has been undertaken on limit switches 
as yet and probably none will be in the near future. 
Although the obvious disadvantage of the lack of in- 
terchangeable units may harass the production man in 
time of shortages, the application and designing engi- 
neer is by far the gainer. As always, absence of standard- 
ization generates a plurality of types, sizes, shapes and 
characteristics limited only by the imagination of the 
designers. The diversity of units apparent from the 
list of mechanical and electrical characteristits appear- 
ing in Part I of this article would probably shrink to a 
small fraction if any sort of standardization should 
take place. 

Actually, from a strictly electrical viewpoint the dif- 
ference between members of the same family of limit 
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Fig. 17—Connections to a 4-way, single solenoid, spring- 
offset hydraulic valve, used to maintain pressure in 
line L, when the solenoid is either energized or de- 
energized through appropriate action. 
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switches is usually small; the current ratings of the 
contacts and the number of circuits are not likely to 
embarrass the hunter of substitutes. The large differ- 
ences are in the location of mounting holes, the distance 
between mounting surface and operating plane or line, 
and in the amount of travel or overtravel or operating 
force. The resourceful designer will overcome these 
disparities by mounting the switches on spacers or on 
raising blocks; by using slotted mounting holes; by 
specifying drilling at assembly, or equivalent schemes 
meant to ease any hardship in case of last minute re- 
placements. 

Despite such handicaps, the present multitude of 
units available, coupled with the variety and flexibilty 
of the methods of application described herein, make the 


limit switch an invaluable tool in modern machine 
control. eG 


Drive and Control Problems 
on an Industrial Drycleaner 


(Continued from page 91) 


through the cam timer and the time-delay relay 7, 
(Fig. 7) to allow a minute for the drum to drain before 
basket goes into the extract cycle. Without this protective 
feature, it would be possible for the operator to turn the 
main timing dial rapidly through the drain station in 
going from wash to extract. Obviously the extraction 
drive is not powered to carry the basket up to 550 rpm 
with the basket filled with solvent. Through a mechan- 
ical interlock on the aerate fan switch the valve motor 
diverts liquid from the drum during aeration. 

lhe success of this unit encouraged the design depart- 
ment to consider the request of the sales organization 
that a lower cost unit be developed with lower produc- 
tion capacity but without sacrificing the quality or per- 





Fig. 9—Valve operator is powered by a shaded-pole motor 
driving through a gear train. Limit switch (left) operates 


on flat of shaft. 
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New AXIOHM 
RESISTOR 


4d di 
for “close quarters 





Vitrohm enamel gives 
higher watt ratings 


Save space...save time...use Ward Leonard’s AXIOHM. 
resistor. 

No nuisance of lugs, screws, bolts. Axial leads are 
the only mounting support needed—easy to cut, shape 
and solder. Tough, too—can’t come loose or pull apart. 

Coating is Ward Leonard’s famous Vitrohm. High 
heat dissipation—withstands thermal shock, vibration 
and corrosive atmosphere. 

For “close quarters” applications, specify AXIOHM. 
Made in 5 and 10 watt sizes. 

Write for Catalogue. WARD LEONARD ELECTRIC 
Co., 34:South Street, Mount Vernon, N. Y. Offices in 
principal cities of U. S. and Canada. 


Ne sed 


ELECTRIC COMPANY 
PR eclO- EE rgentered Contaols Since 1892 
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formance of the larger unit, particularly as regards the 
requirements of freedom from vibration and minimum 
maintenance -requirements. This new, compact semi- 
automatic unit is shown in Fig. 10. Capacity is 18 lb of 
dry clothes instead of 25-30 Ib. It uses much the same 
combination washer-extractor drive as in the Model 525, 
except for smaller ratings: % hp in place of 34 hp for 
the wash motor and 1 hp in place of 1% hp for the ex- 
tractor motor. Pump and fan motor ratings are also 
lower. Control is semi-automatic through a manually 


L2 “Li 


L8amp (=) L8amp 


_-% MC. Door open 





28amp 2éamp 
Pump switch 


Timer switch 


220 vo/t- 

; : single phase 
It's as simple as that when you know where to -\ 60 cycle 
order the exact coils you need. current 


Dano, makers of a wide variety of coils, is com- 

pletely set up to solve your coil problems with 

coils tailored to your exact specifications. Whether 

you require a simple electrical coil winding or 

a series of specially treated coils deeply impreg- Selector switch 

nated with wax or varnish in vacuum impreg- 

nation tanks and cured in heat controlled ovens, Fig. 11—Manual control on economical model reduces 
Dano is ready to serve you with dependable power circuits to basic elements. 

coils. Keep your production going full speed 


ahead. Call Dano now! set timer and selector switch. The simplified control 


scheme is shown in Fig. 11. 
Send us samples or specifications To start the washing cycle, the pump switch is turned 
with quantity requirements for our on and the timer set for length of wash cycle (about 
recommendations. No obligation! 9 min). Washer motor is energized through a selector 
switch, with signal light in parallel. At expiration of 
@ Form Wound @ Bakelite Bobbin the washing time, timer switch (which carries motor 
@ Cotton Interweave — oe stopping wash gp It is then “a 
. . sary for the operator to turn off the pump motor an 
@ Acetate Bobbin . et —. open the fala valve by hand. Af hg iowa 2 min 
@ Molded Coils tions. for drain, timer is reset for extract cycle (4 min) and 
| the extractor-motor selector switch turned on. Extractor 
Also, Transformers Made To Order motor is automatically de-energized at end of timed 
period, but drum must be braked by hand to stop coast- 
ing of basket. Selector switch is then turned off. Limit 


THE DANO ELECTRIC C0 switch on door ‘is used as before to start aerate fan 
is 


when door is opened to unload. 
93 MAIN ST., WINSTED, CONN. Customer acceptance of this unit has proved that the 
design conceptions were accomplished. With a slightly 
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Excellence tn Electronics 


Choose control knobs for your finest electrical 
or electronic equipment from this complete 
family of sizes and functional types. You get 
integrated design and distinctive styling... 
without the high cost of custom tooling. Made 
of tough, durable ‘“*Tenite II’’ (cellulose ace- 
tate butyrate), injection molded with anodized 
aluminum inserts and dual setscrews. Black 


ALL IN MATTE 








Y STANDARD CONTROL KNOBS 


knobs available with high gloss “mirror” 
finish for commercial applications or non- 
reflecting “matte” finish for government equip- 
ments. Manufacturers -interested in colored 
knobs are invited to submit their requirements 
for quotation. 

Write For Complete Information 


Address Dept. 6470 KEM 
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RAYTHEON MANUFACTURING COMPANY 


SKIRTED POINTER 


Equipment Sales Division +> Waltham 54, Mass. 


DIAL SKIRTED ROUND 
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FINE PITCH 
Ta imc Ute 


Experience and skill are heavy factors in correctly pro- 
ducing fine pitch straight bevel gears. Teeth with proper 
bearing — minimum runout — accuracy of form and bevel — 
all of these involve special experience which Beaver Gear 
Engineers have gained in developing straight bevels up to 
64 D.P., and finer in some cases. Highly specialized pro- 
duction methods and inspection equipment insure gears 
made to exact specifications. 


For assistance with your problems on straight bevel gears, 
write or phone us for recommendations. No obligation 
of course. 





1035 PARMELE ST. ROCKFORD, ILLINOIS 
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RESISTANCE WIRE 


MEGOHMS 
This new material packs 1000 ohms/cmf—48% more than 


MEGOHMS 
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the widely-used nickel-chromium alloys. 


MEGOHMS 


And what’s more, there’s no 
loss of other important 
physical and electrical prop- 
erties. High tensile strength 
— excellent solderability — 
TC of Resistance is 20 
—EMF vs Copper + 7 mi- 
cro-volts—Coefficient of Ex- 
pansion 13.9— remarkable 
Surface-Corrosion Resistance 
—and many more vital 
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tige-building component of 
compact, precision resistors. 
For complete data, get Bul- 
letin 25. 
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modified solvent handling arrangement for the cleaning 
of shop gloves, coats, smocks, hand pads, wiping clothes 
and shop towels, industrial applications have been found 
in medium to large size plants. This application has 
proved economically sound, the usable life of the gar- 
ment is lengthened and it comes from the drycleaning 
process in a condition which allows it to be worn com- 
fortably by the worker. Ooo 


What Do Instruments Indicate? 
(Continued from page 101) 





current that can be conducted through springs into 
and out of the movable coils. For heavier currents a 
shunt, B in Fig. 5, is connected across the circuit of 
the movable coil which is designed to operate on a low 
value of current. This connection is as acceptable as 
passing the whole current through the coil provided the 
current diverted through the shunt is a fixed proportion 
of the main current. However, the path around the 
shunt is not purely resistive and operation at higher 
frequencies results in a change in proportion, making 
the indication lower than it should be. When the 
shunted coil connection is used, the drop across the 
shunt is usually several times greater than the drop 
in the copper resistance of the movable coil so that an 
optimum amount of Manganin swamping resistance 
may be included in this path to minimize the tempera- 
ture error. 

A wattmeter connection, C in Fig. 5, is a “‘natural” 
for this type of movement with its two separate coil 
circuits. The stationary coil is connected in the cur- 
rent circuit and the movable coil in the voltage circuit. 
Thus, the movement is proportional to the product of 
the instantaneous current in the circuit and the instan- 
taneous voltage across the circuit. Because of the 
inertia of the movement it will average the summation 
of these products if either the current or the voltage 
are variable as in an a-c circuit. This wattmeter will 
indicate true watts in an a-c circuit even though the 
voltage and the current are out-of-phase because the 
torque direction is reversed if the actuating flux 1s 
reversed, and because of the averaging properties of the 
movement. 

One test for a watt-measuring device is that the indi- 
cation is zero if either of the two values which make 
up the product is zero. This condition is satisfied by the 
dynamometer movement used as a wattmeter. 


Rectifier Instruments 


D’Arsonval movements are adapted to the measure- 
ment of a-c quantities by the addition of a rectifier, Fig. 
6, in the d-c input to the movement. The function of 
the rectifier is to make the alternating quantity appear 
like a unidirectional quantity, either by inverting every 
other half-cycle portion (full-wave rectification) or 
eliminating every other half-cycle portion (half-wave 
rectification). Since the rectified output is unidirec- 
tional, but pulsating, the instrument movement is relied 
upon to indicate the average of rectified values of the 
original a-c quantity ; these values are interpreted as the 
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low cost Spiral Tubing 


e Designers, engineers, production men everywhere are changing their 
thinking (and specifications) over to economical C-D-F spiral tubing. 
Whether it’s round, square, or rectangular, C-D-F tubing is stiff, sturdy, 
crush resistant. It has good tensile strength, along with good dimensional 
stability under varying atmospheric conditions. 

Above all, it is low in cost. C-D-F experts in insulation, recommend spiral 
tubing for coils and structural spacers. For transformers, switches, selen- 
ium rectifiers. 

The round tubing ranges from ¥g" to 6", with wall thicknesses from 
.0075" to ¥g". The minimum ID of the square and rectangular tubing is 
34", with 2144" the maximum ID. 1/16" is the maximum wall thickness. 
All tubing can be supplied in lengths from 2' te 4'. From our own fabri- 
cating experience, we know you will find this sturdy material easy to drill. 
tap, rivet, flute or thread. 

Think it over...then talk to the man from C-D-F, a skilled plastics 
engineer. C-D-F has sales offices in principal cities with modern test labora- 
tories at all plants. C-D-F spiral tubing. The man from C-D-F. Both are 
good to know! 


FOR LITTLE COILS. 


C-D-F puts notches in to make windipg easy. Hard to crush, this tube withstands 
prolonged heat of 190°F., 240°F. intermittently. Write for samples and complete specifi- 
cations. For availability, economy, adaptability ... buy your spiral tubing from C-D-F. 


NEWARK 13, DELAWARE 
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when line feathers 
make the 
feathers fly. " 


... Switchto Arkwright Tracing Cloth! 

You can re-ink clean, sharp lines over 
any erasure without “feathering” 

or “blobbing” to spoil your work. 
Painstaking Arkwright inspection 
guards your drawings against pinholes, 
thick threads or other imperfections— 
Arkwright quality insures them against 
brittleness, opaqueness, or paper-fraying 
due to age. That is why Arkwright Tracing 
Cloth takes clean, sharp drawings that 
yield clear, sharp blueprints years after 
you make them. Remember: if your 
work is worth saving, put iton Arkwright 
Tracing Cloth. Would you like a sample? 
Write Arkwright Finishing Co., 
Industrial Trust Bldg., 

Providence, R. I. 









rms value of the original a-c quantity. Thus, instead 
of the scale being marked in terms of the average of 
rectified values, or d-c value, it is raised by a factor of 
1.11 for full-wave or 2.22 for half-wave rectification, 
the ratio of the rms value of the original a-c quantity 
to the average of rectified values. 

When a rectifier instrument is used to measure a-c 
values, it should be understood that the scale markings 
are applicable as rms values only when the a-c quantity 
being measured has a sinusoidal wave form with the 
same rms-to-average factor for which the instrument 
was calibrated. In other words, it is important to 
remember that the rectifier type of instrument responds 
to the average of rectified values of the wave shape of 
the quantity being measured; if the scale is marked in 
terms of the rms values of the a-c quantity, the average 
value which positions the pointer is the scale value 
divided by 1.11 for full-wave rectifier instruments, or 
divided by 2.22 for half-wave rectifier instruments. 
For example, if this full-wave rectifier instrument were 
to be used to measure the rms value of a square-wave 
alternating voltage of 100 volts, the average value 
after rectification would be 100 volts which would de- 


FORWARD RESISTANCE 
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Fig. 7—Variation of forward resistance with load in 
copper-oxide rectifiers results in non-uniform scale 
divisions. 

Hect the instrument pointer to a position marked 111 
volts, whereas the actual rms value of the original a-c 
wave would be 100 volts. Similarly, if this same full- 
wave instrument had been used to measure the rms 
value of a pulsating direct voltage of square wave shape 
lasting ™% cycle out of every cycle and a maximum 
value of 100 volts, the average value after rectification 
would be 50 volts which would position the pointer to 
55 volts whereas the actual rms value of this wave shape 
would be 70.7 volts. 

It would be really bewildering to use a half-wave 
rectifier instrument to indicate the rms values of this 
particular wave shape because one connection of the 
instrument leads would give an average value of 50 
volts which would position the pointer to 110 volts; 
reversing the connections of the instrument would 
polarize the instrument for a reversed direction of 


ELECTRICAL MANUFACTURING 




























































































Among Hoover's general-purpose motors, there 
are models that give you a widely varied choice 
of Capacitor-Start, Split-Phase and Poly-Phase 
Motors. 

In special-purpose motors, too, there probably 
are Hoovers that will meet your specifications 
“as is’ —including models for pumps, oil burn- 
ers, fans and blowers. 

Ask your distributor for full information, or 
write us direct. 
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21 Brook Avenue 


et worker 


Hoover Motors go about their business quietly. 

They start quietly even on heavy-duty jobs>with 
starting torque that spins hard-to-get-going machinery 
into action without strain or vibration. They run 
quietly because they run smoothly—with running 
torque that maintains even speeds from start to full 
rated load and beyond. 

High precision is woven into every mile of wiring— 
fitted into every working part. No lag or drag. So, 
Hoover Motors are low-cost workers, too. They make 
the most of each “‘watt”’ of electricity—pay dividends 
in longer life. 

And service? When it’s needed, where it’s needed. 
Hoover’s service facilities are world-wide—always 
ready to protect your Customers and to guard your 
good name. 


Hoover. 
electric 
motors 


since 1934 


THE HOOVER COMPANY 
Kingston-Conley Division 
North Plainfield, New Jersey 
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No chatter 











Quiet in operation 


Eliminates double 
contacting or 
breaking of circuit 






































STEEL MERCURY TIMERS 








The steel-clad ‘fixed time’ Durakool 
timer-relay operates in “sealed in 
hydrogen under pressure, with mercury 
to mercury contacts. Timing is tamper- 
proof. Non-breakable and built for 
millions of contacts. Fixed time delays 
available from 1/6 to 20 seconds, 
either normally open or normally 
closed action. 
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Sherman terminal lugs to AN659 Specifications for No. 
8 to 4/0 cable sizes are now being manufactured for 
prompt delivery. Constructed from highest grade elec- 
trolytic copper, electro tinned, marked with wire size 
and “Sherman’’ Trade Mark. Write Dept. E.M. today 
for full information. 
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current which does not exist hence the indication would 


be zero. In either event the actual rms value of the 
wave shape would be 70.7 volts. 

The copper-oxide rectifier has a negative temperature 
coefficient of resistance; as the temperature of the 
rectifier unit is increased, either as a result of ambient 
temperature or its own losses, its inherent resistance 
decreases. As a result, an instrument circuit in which 
the resistance of the copper oxide rectifier is an appre- 
ciable part of the total resistance will be very much 
affected by temperature errors. 

The nonlinear characteristic of the ratio of resistance 
to current, Fig. 7, results in an appreciable increase in 
its resistance at low values of current through the recti- 
fer. This has a tendency to crowd the low end of the 
range, unless this change in resistance is a negligible 
portion of the total resistance of the circuit, and accounts 
for the fact that a multi-scale instrument may need 
different scales for widely different ranges. Because of 
the effects of temperature and the nonlinearity of the 
rectifier resistance as much swamping resistance as 
possible is used in series with the movement. 

Where the rectifier and movement are used with a 
shunt to indicate a-c current values the millivolt drop 
across the rectifier and movement is so large that little 
swamping resistance can be used. In addition, the 
nonlinear current characteristic introduces a wave-form 
error when the current is not sinusoidal. 

One popular type of volt-ohm-milliammeter* uses 


MOVEMENT 


Fig. 8—Copper-oxide rectifiers convert a-c into d-c for 
measurement by permanent-magnet instruments. Con- 
ventional half-wave voltmeter connection at left; an 
alternate connection at right. 





a half-wave rectifier circuit in combination with a 
D’Arsonval movement. This is not simply one half- 
wave rectifying device in series with the movement, 
because such an arrangement would subject the recti- 
fier to the full inverse voltage of the highest a-c 
voltage it was designed to measure during those half- 
cycles when the rectifier was supposed to be preventing 
current through the movement. Instead, as shown in 
Fig. 8, another half-wave rectifier element is connected 
so as to shunt the first half-wave rectifier plus the 
movement and is polarized to be conductive during the 
half-cycle when the first rectifier is nonconductive. 
This second half-wave rectifier provides a path for cur- 
rent through the multiplier resistance during the non- 
conducting half-cycle of the first half-wave rectifier 
and thus produces a voltage drop across this resistance 





* Manufactured by the Simpson Electric Company, Chicago. 
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Gaylord 
30XeS 


“geting end cccenehs printing Mayra ce Me ote 
Here is all the sturdiness and durability that modern s 
can provide in a shipping container. r 


Gaylord Boxes are designed and built to provide superior 
product protection... and they do just that — all the way! 


Call your nearest Gaylord Sales Office for competent help 
in solving your packaging problems. 


GAYLORD CONTAINER CORPORATION | 
General Offices: SAINT LOUIS CORRUGATED AND SOLID 
New York * Chicago * San Francisco * Atlanta * New Orleans «+ Jersey City + Seattle FIBRE BOXES 
Indianapolis * Houston «* Los Angeles * Oakland ¢* Minneapolis * Detroit * Columbus FOLDING CARTONS 
Fort Worth * Tampa * Dallas ¢ Cincinnati * Des Moines * Oklahoma City * Portland KRAFT BAGS AND SACKS 
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Jackson * Miami * Omaha + Mobile + Philadelphia « Little Rock * Charlotte « Cleveland 
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DYNAPRENE 


. 


» SAFEGUARDS 


When you put the best available materials 
in your products you have no qualms about 
your reputation. That's why you will want 
to specify DYNAPRENE flexible cord .. . 
it is the best cord money can buy. 


DYNAPRENE is long wearing and resistant 
to abrasion and the deleterious effects of 
oils, greases, sunlight, alkalis and acids. 


DYNAPRENE stands up longer under con- 
ditions that quickly destroy the usefulness 
of other types of cord. 


DYNAPRENE flexible cords are jacketed 
with a specially developed Whitney Blake 
neoprene compound that is truly tough. 
These cords are made by the continuous 
vulcanizing process which assures accurate 
centering and uniformity of cure. 


in DYNAPRENE, Whitney Blake has a 


quality product that will safeguard your 
reputation as well as theirs. 


tf yeu wish te test DYNAPRENE ask for « 
sample on your business stationery telling 
ws the size and conductors required. 


WHITNEY BLAKE CO. 


a~ 
“0 WELL BUILT WIRES SINCE 1899 


NEW HAVEN I4, CONNECTICUT 
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to absorb most of the inverse voltage. The resistance is 
actually conducting an alternating current, and this 
combination of the two half-wave rectifiers reduces the 
inverse voltage to which either is subjected. 

Placing the multiplying resistance in the a-c circuit 
outside of the rectifiers causes it to absorb excess 
voltage at a point where the voltage is a-c, hence the 
rectifiers do not have to be large enough to rectify the 
watts loss in this resistance. Actually, the rectifiers 
need only be rated to supply the relatively small direct 
potential drop of the instrument movement plus a small 
amount of swamping resistance which might be included 








RESISTOR 


THERMOCOUPLE WIRES 






THERMOJUNCTION C4, 


HEATER WIRE 


Fig. 9—Effect of frequency is largely eliminated by con- 
verting the measured current to heat and measuring the 
temperature with a thermocouple. Cold-junction com- 
pensation and limited overload capacity are problems. 


in the d-c circuit for purposes of adjusting the damp- 
ing factor. Placing the multiplying resistance in the a-c 
circuit applies equally well to the case of the bridge or 
full-wave rectifier circuits. 

The half-wave combination lends itself uniquely to 
the evaluation of the average of rectified values of the 
positive or negative portions of wave forms having d< 
components or a current having more net positive area 
than negative area. Where these features are desired 
in the more conventional bridge rectifier arrangement 
another terminal is added to the d-c side of the recti- 
her bridge. 


Thermocouple Instruments 


D’Arsonval movements are adapted to the measure- 
ment of rms values of any wave shape by the use of 
thermocouples. The current is passed through a 
heater and the temperature measured by a thermocouple 
meter, Fig. 9. The function of the thermocouple is to 
convert the heat generated by the measured quantity 
into a unidirectional quantity which is proportional to 
that heat. The D’Arsonval movement indicates the 
equivalent rms value of the original quantity being 
measured. 

It is quite well understood that the junction of two 
dissimilar metals, when heated, produces a_ unidirec- 
tional emf which is in proportion to the temperature 
of the junction ; but a closed electric circuit including the 
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Silk... wool... cotton... linen... 
Grandma’s dampened finger knew 
the characteristic “sizzle” that went 
with just the proper heat for each 
material. 


But Grandma’s finger could never 
keep up with the varying tempera- 
tures required for synthetic textiles. 
Certainly it couldn’t compete with a 
thermostatic control. 


Flick. It’s on. Flick. It’s off. The 
thermostat assures prompt, accurate 
heat regulation. And for synthetics, 
that’s important — often the differ- 
ence between whole cloth or hole- 


period. 


Of course, thermostatic controls 
bring problems for designers. One 
dificulty is finding a spring metal 
that doesn’t twist like a pretzel when 
heat treated. Some metals do — and 
they take on a new set of stresses and 
strains when you bend ’em back to 


shape. 


LANDERS, FRARY & CLARK, of New 
Britain, Conn., knew that. They 
solved the problem by using Inco- 
nel® for thermostat leaf springs in 
their Universal “Stroke-Sav-R” Lron 
and other appliances. 


Says Mr. P. J. Kircher, design en- 
gineer at LF&C: “We seldom go over- 


EMBLEM . OF SERVICE 


NICKEL As, ALLOYS 
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eeeand it’s a good thing, too! 


















THE ‘’FINGER-TO-IRON TEST” was 
popular when this 1903 model, one 
of the first Universals, came on the 
market. 


UNIVERSAL’S LATEST. With dependable Inco Nickel Alloys guard- 
ing potential trouble spots, this streamlined “Stroke-Sav-R” Iron 
designed to give long, efficient service. Arrow (inset) shows location 
of Inconel thermostat leaf spring mentioned in text. Photos courtesy 
of Landers, Frary & Clark. 


board in favor of any material. All 
of them have limitations. But those 
for Inconel are so much beyond the 
600° limit of our appliances that 
there’s no need to make reservations. 
We know Inconel will flex in the 
right way at the right time.” 


Perhaps you, too, can benefit by 
using Inconel or one of the other 


Inco Nickel Alloys. 


They’re versatile metals. They can 
give you springs that withstand tem- 
peratures up to 1000°F.... leads that 


resist corrosion and embrittlement 

. connectors that stand up to heat 
and vibration... elements that resist 
oxidation and corrosion ...in fact, 


almost any properties you need. 


Right now, Inco Nickel Alloys are 
on extended delivery because so 
much is taken for defense. However, 
for help in solving your design prob- 
lem, write George Anner, c/o INCO’s 
Domestic Appliance Field. Or just 
ask him for the booklet, “66 Practi- 
cal Ideas.” It’s a handy thought- 
starter to have around! 


The International Nickel Company, Inc. 


67 Wall Street, New York 5, N.Y. 


MONEL® « “’R’’@® MONEL « “’K’’'® MONEL « “’KR’’‘@® MONEL 
S‘‘® MONEL « NICKEL » LOW CARBON NICKEL + DURANICKEL® 
INCONEL® « INCONEL ‘’X’’® * INCOLOY® + NIMONICS 





























































The NEW EGelcon 


SELENIUM 
RECTIFIERS 


WILL MEET YOUR EXACTING REQUIREMENTS 
FOR MAGNETIC AMPLIFIER APPLICATIONS 





@ Selenium rectifiers for use in modern magnetic amplifiers, 
must have special rectifier characteristics in order to achieve 
the maximum results when used with the newer grain oriented 
foroidal cores 

Belcon Balanced Wattage Rectifiers are manufactured to have 
these special characteristics: They have a very much higher for 
ward to reverse-current ratio — cs high as fifteen hundred to one 
or better; they have a low forward-voltage drop — usually as 
low as 1.2 volts per cell 

Belcon also manufactures a complete line of Rectifiers for 
industrial applications as well as specialized Rectifiers to fit 
unusual applications. Such units are frequently smaller in size 
and therefore may cost less than the standard line due to the 
exclusive Belcon Balanced Wattage principle. 


WHY BALANCED WATTAGE 


Belcon employs a variable blocking voltage — current density 
ratio resulting in a balanced wattage rectifier. A Belcon Rectifier 
processed to block 40 volts rms, for example, will deliver 1 
ampere; the some size rectifier processed to block but 20 volts 
rms will deliver 2 amperes or more. 


BELCON RECTIFIERS 


Division of Bogue Electric Manufacturing Company 
60 IOWA AVENUE e PATERSON 3, N. J. 


3 My, MAGNETIC AMPLIFIERS 





- %, MAGNETIC CONTROLLERS 

~ AC & DC MOTORS 

EAC & DC GENERATORS 

y & VOLTAGE & SPEED REGULATORS 

‘umys*® SWITCHBOARDS 
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coil of an instrument cannot be formed without at 
least one more junction of dissimilar metals. This 
second junction will develop an emf in proportion to 
its temperature and of a polarity opposite to that of 
the first junction. In practice, where there are more 
than two dissimilar metals and hence more than two 
junctions the emfs of like pairs cancel if their junction 
temperatures are the same, and the current in the 
circuit is determined by the remaining two junctions. 
One junction is heated by the quantity being measured 
and the other junction is maintained at room tempera- 
ture, or at some measured temperature which can be 
compensated to room temperature values. Hence, the 
real problem of the thermocouple instrument is that 
of maintaining or compensating for the temperature of 
the cold junctions. For this reason these instruments 
may be influenced by local heating from nearby objects. 

The thermocouple instrument has relatively low over- 
load capacity since the temperature varies with the 
square of the current. In fact, the inrush current in the 
primary of an unloaded transformer when switched 
onto an a-c system may produce a transient current 
high enough to burn out the thermocouple heater. 
The speed of response is relatively slow because of the 
time lag in conversion of energy from electrical to 
thermal to electrical to mechanical. 

Concluding article in this series will discuss the indi- 
cations given by various types of these instruments, the 
effect of wave form, average value, repetitive periods 
and averaging time. Recommendations will be given 
for the type to select for specific circuit conditions with 
emphasis on circuits containing electronic tubes, satura- 
ble reactors, semi-conductors and other nonlinear ele- 
ments. 000 





Improving the Corrosion Resistance 
of Metal Surfaces 
(Continued from page 115) 





faces produced uniform fine-grained coatings owing to 
the numerous points at which crystallization might take 
place. The interference of nonmetallic contaminants has 
been demonstrated repeatedly and, where feasible, the 
removal by mechanical means, that is, abrading or sand- 
blasting, is recommended. For removal of an oxide 
layer, chemical treatment with mineral acid is usually 
preferred. 

Research workers have investigated the effect of ab- 
rasion and pickling on the phosphate coating by use 
of the shielded-electrode technique on electrolytic iron. 
(1) A comparison was obtained by measuring the free- 
pore area (the area of the sample not covered by the 
coating) for surfaces that had been abraded with 2/0 
emery, or pickled in hydrochloric acid (1:2) at 25 C 
for 2 min prior to phosphating. Fig. 6 shows that it 
takes longer to phosphate pickled steel than abraded 
steel. Not only is the time shortened when the steel is 
abraded but a more uniform crystal size is obtained. 
This is in contrast to the effects obtained in galvanized 
steel in which pickled surfaces give rise to fine-grained 
zinc coatings, with a less uniform crystal size where 
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GREASE AND HEAT 
ARE PROBLEMS... WIRE WITH 
ROCKBESTOS WIRES 


ROCKBESTOS permanently-insulated wires 


. easily withstand normal flexing 


. are permanently heat and flame resistant because of the protective layer of age- 
less, non-deteriorating asbestos 


. are highly resistant to moisture and grease when impregnated with “Moistemp” 
compound 


. have the high dielectric strength that comes from carefully applied tapes 


. are the result of more than 30 years experience building specialty wires for 
electrical products to meet special application. 


ROCKBESTOS PRODUCTS CORPORATION 

NEW HAVEN 4, CONN. «+ New York + New Orleans «+ Cleveland 

Pittsburgh ° Detroit . Chicago ° St. Lovis « Los Angeles 
Oakland, Calif. 
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Table I—Salt-Spray Corrosion Tests* 
(No Chemical 





Treatment ) 


INSTRUMENTS 









Number of coats of 
finish for test panels 






Rating® 





; Salt 
Flt Li3k Control# residue‘ Washed! 
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l ic l 9 
FREED No. 1010 Com- FREED No. 1020 Megohm. : l : 9 
parison Bridge — can be meter — self contained, 2 2 2 2 10 
operated by non-skilled per- A. C. operated with elec- 3 2 8 4 10 
sonnel. Is self contained, tronically regulated high 
A.C ted — Speed ; ; . : I 10 
- ©. operated peecs . voltage supply. Direct read- . ; : 
up and maintains uniform ing | megohm up to 2 - 3 10 2 10 
production of resistors, con- million megohms. 3 3 9 8 10 







densers and inductors. 


* After 8 months’ immersion in seawater, with prior treatment as indi- 
cated below 


» Code numbers for finishes applied 
© Arbitrary scale; 10 represents perfect down to 0 for complete failure. 
! Control panels—no treatment except sandblasting prior to painting. 


* Second set of panels, submerged in salt water for 20 hr and left un- 
washed 


' Third set of pane!s. submerged in salt water for 24 hr and rinsed with 
fresh water until no chloride in evidence. 





FREED No. 1110A Incremental Inductance 


Bridge — for accurate testing of communica- 
tion and television components under load 
conditions. abrasion is used first. 


Send for complete catalog 


FREED TRANSFORMER CO., INC. 


instruments Division 
1730B Weirfield Street, Brooklyn (Ridgewood) 27, N.Y. 


Other studies have been made on the basic character 
of the phosphate coatings on the premise that such 
studies would be of considerable value (if not essential ) 






devising techniques for adapting phosphating proc- 
esses to large-area major equipment. The studies in- 
cluded an investigation of the solution rate of carefully 
surfaced steel specimens in phosphoric acid of varying 
concentrations. A description of the experiments is 
somewhat too specialized for the purposes of this review 
but details of techniques and apparatus are available in 
published literature. (7) One of the conclusions in this 
work is that increase in the acid concentration does 
not appear a suitable method for accelerating the action 
at room temperatures. Other work on the basic charac- 
teristics of these coatings includes a study of the phos- 
phates of zinc, iron and manganese by means of X-ray 
diffraction and microphotography. (8) 

Since it is obvious that the plates on large equipment 
may not be treated in baths, perhaps one possible tech- 
nique for applying phosphating films to large area is 
through the application of gels containing the chemicals 
necessary for phosphate formation. Suitable investiga- 
tions have been made on the comparative appearance 
of a zinc phosphate coating deposited from a hot solu- 
tion and one deposited from a gel medium (see Fig. 7). 
The appearance of these two films indicate, at least in- 
itially, that films of comparable nature may be prepared 
by these techniques. Supplementary X-ray diffraction 
data (4) suggest that both coatings are of similar com- 
position although oriented on different crystal planes. 
Thus a possible method is suggested for adapting tech- 


PULP PRODUCTS DEPARTMENT niques of proven integrity to the hitherto difficult prob- 
lem of areas unadaptable to chemical baths. 


PY Meee Lea OY Specific Applications 


230 Pork Avenue New York 17,N.Y. 35 E. Wacker Drive, Chicago 1, Corrosion from salt owing to contact with sea water 
or coastal atmospheres is a constant problem in selection 
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Mallory 1000 Metal 
Economically! 
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: Wherever extreme density and great strength are required—as in 
. rotors, flywheels, balance weights or a shield for radium or x-rays 
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Delta Tools 
get Dependable Power 


FROM 


A777) Morons 

























For a number of 
years Doerr Electric 
Corporation has 
furnished many of 
the electric motors 
used to operate the 
world famous line of 
Delta power tools, sold 
by the Delta Power Tool 
Division of the Rockwell 
Manufacturing Company. 


A 225 
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A Doerr motor is 
shown here in a typical 
application on a 17” Delta 

Drill Press, well known for 
top performance and reliability. 


Doerr Motors are used as 
standard equipment by many 
of the foremost machinery 
manufacturers. The advantages 
of using this reliable product 
deserve your 
investigation. 
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of finishes. The results of an earlier study (9) may be 
of value here although the investigation itself was re- 
ated to paint systems for ships’ bottoms, rather than 
to equipment. Small steel panels 3 x 4 in. were bevelled 
with emery cloth, the corners rounded and carefully 
sandblasted prior to the application of any paint or 
chemical treatment. The panels were divided into three 
groups after sandblasting. One set was used as con- 
trols, the second immersed in a tank containing artificial 
sea water for a period of 20 hr, after which the panels 
were removed and allowed to dry for 24 hr without 
further treatment. The third set remained in the arti- 
ficial sea water for 24 hr, removed and rinsed with 
fresh water until the washings showed no positive evi- 
dence of chloride when tested with silver nitrate. All 
panels were given chemical treatments as indicated in 
the accompanying tables after drying for 24 hr. 

Following the chemical treatments, coats of a stand- 
ard finishing system were applied in a variety of film 
thicknesses. The panels were then forwarded to the 
Woods Oceanographic Institution where they were im- 
mersed in the sea for a total period of 8 months. The 
condition of the panels after exposure was rated on an 
arbitrary scale, ranging from 10 for perfect to zero for 
complete failure. The final ratings are shown in the 
tables. 

In Table I, where samples received no chemical treat- 
ment, the performance was much as would be expected, 
except that at heavier film thickness a corroded panel 
thoroughly washed free of soluble material shows up 
quite well at the end of 8 months although no supple- 
mentary chemical treatment had been added. Table II 
indicated much the same story, although a trisodium 
phosphate-sodium dichromate treatment was given each 
panel prior to coating. Again, however, a “surprise” 
performance of the standard finishing system over rust 
is apparent. 

In Table III the improvement shown by treating with 
5 per cent phosphoric acid in aqueous solution is quite 
evident in the case of the control which had not been 
allowed to rust. This is more marked with the heavier 
film thicknesses even though fair performance was ob- 
tained except at minimum film thickness. Improved per- 


— 





Table II—Salt-Spray Corrosion Tests* 
(With 0.8% Trisodium Phosphate/0.2% Sodium 
Dichromate Treatment Prior to Being Coated) 


Number of coats Rating® 
of finish 















*TRADE MARK 












If you have a particular motor problem please let us hear from you 


Electric Motors 
from 1/30 to 5 Electric 
hp. Standard, or 
igned to Y 
Designed to Your Carr eu eee 


Specifications. 
CEDARBURG, WISCONSIN 









Salt 


F14> 143E> Control? residue® Washed! 








1 1 0 
2 1 0 
3 1 2 
1 2 1 
2 2 3 
3 2 3 
1 3 2 
2 3 1 
3 3 9 





Note: Footnotes in Table I apply here. 
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AC ‘SS RELA’ 


a switch 
with “built-in” atmosphere 


[ as = Here’s a stepping switch that can’t fail because of grit, dust or damp- 
+ a | ness! It’s Automatic Electric’s Type 44 Miniature Stepping Switch, 
| Automatic Electric | hermetically sealed in an atmosphere of dry nitrogen. Highly resist- 
| | ant also to shock and vibration, this switch provides the extra de- 
Leaders for more than 60 years | pendability that is vital for many military and industrial applications. 
in the design and manufacture of | The Type 44 switch has a top speed of 85 steps per second. This 
amaemanae and electrical con- | sealed switch can be supplied with ten points (plus “home” ) in one, 
trol equipment. two or three levels, or with twenty or thirty points (plus “home”) 
in one level. It is available for any d-c voltage—6 to 110. All this, 
hermetically sealed, in an enclosure only 34%” by 4146" by 2%6" 
(above view is actual size). 
For stepping switches, relays or other components exactly right for 
your purpose, get in touch with Automatic Electric. Just address: 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street, Chicago 7, Illinois. Offices in principal cities 


Relays, too! For example, here are six RELAYS SWITCHES 


po completely wired, in same housing PRODUCTS OF THE JX INDUSTRIAL DEPARTMENT OF 

as shown above. Relays and circuit to your aS 

Specifications. Size: 3¥e"x41V, 5"x2% 6". 5 J ul W Mh i) ui I [ NH. E L E C i R i C 
CHICAGO 
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FOR YOUR PANEL 


A WOVEL and UNIQUE CIRCUIT INDICATOR 


DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 
volt circuits 
The required resistor 
is an integral part 
of this assembly 
— “built-in iA] 
RUGGED 
DEPENDABLE 
LOW IN COST 


g 
WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—ony quantity. 


ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 


of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 









SPRING 7-1300 





emperature Extremes 


Extremes or sudden changes of temperature 
have no effect on Universal Porcelain In- 
sulators. In tropic sun or arctic cold they stand 
up. Because they are porcelain, they have 
high dielectric strength. They withstand shock 
and strain. They resist heat, moisture, fumes 
and most acids. They do not carbonize nor cor- 
rode under long years of service. A Universal 
engineer will be glad to assist in adapting 
these advantages to your insulator require- 
ments. Just phone, wire or write. No obligation. 


me UNIVERSAL 


1540 EAST FIRST STREET 










CLAY PRODUCTS CO. 
SANDUSKY, OHIO 





Table I1I]—Salt-Spray Corrosion Tests* 
(Treatment With 5% Aqueous Solution of 


Phosphoric Acid) 











Number of coats Rating° 
of finish 









































Salt 


F 14> L43E> Control residue® Washed‘ 
I 1 l 0 7 
= l 8 0 9 
3 l $ 0 9 
1 2 7 1 10 
2 2 9 2 10 
3 z 10 2 10 
l 3 10 2 10 
2 3 10 l 10 
3 3 10 2 10 









Note: Footnotes in Table I apply here. 






formance over the corroded area is noticably main- 
tained. Other tests with a standard proprietary treat- 
ment showed no particular advantage over the control. 
Performance with phosphoric acid in alcohol was ap- 
preciably below that shown for phosphoric acid in 
aqueous solution. 

Perhaps the surprise of the experiment was the re- 
sults obtained with the wash primer (Table IV). While 
the general performance with regard to control is appre- 
ciably higher than that with no treatment (Table I) 
improvement even on the panels containing the soluble 
salt residue is marked; and the performance over the 
washed rusty panel is outstanding. From these data, 
strong evidence is presented to indicate that perhaps 
mild rust, from which all soluble material has been 
washed, is not a difficult surface to paint. By treating 
with chemicals or wash primers containing phosphoric 
acid, performance outlasting that of straight cleaning 
by sandblasting is an intriguing possibility. 

Fig. 8 illustrates further the effectiveness of the metal 
treatment afford by wash primers. This records the 
performance of a series of steel panels finished with a 


Table IV—Salt-Spray Corrosion Test* 
(Treatment with a Wash Primer, WP-1) 









Number of coats Rating® 
of finish 

















| Salt 
F14> 143E> | Control4 residue® Washed! 
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Note: Footnotes in Table I apply here. 
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| By ra FEWER HOLES 


It costs money to tap holes. You have to 
lay out, center punch, center drill, tap 
drill, body drill, counterbore, tap 
the hole, and insert the screw. The 
fewer holes you tap, the less the cost. 
Three UNBRAKO screws will do the same 
job as five ordinary cap screws. 


SAVE a WAYS with UNBRAKO SOCKET HEAD CAP SCREWS 


USE SMALLER DIAMETER 
FASTENERS 


Since a %%’’ UNBRAKO Socket Head Cap 
Screw is as strong as an ordinary carbon 
steel screw of 14’’ diameter, you save in 
weight and cost by using UNBRAKO. And 
because smaller diameter screws 
require less space, they permit more 
compact designs. 


When designing, it pays to save with UNBRAKO! Write for descriptive 
literature. STANDARD PRESSED STEEL Co., Jenkintown 9, Pennsylvania. 


See us at the A.S.T.E. 20th Annual Convention, Internationa | 


Amphitheater, Chicago, Illinois, March 17 to 21, 1952. 
. UNBRAKO socker scREW bivision $ 





FEBRUARY 1952 





JENKINTOWN PENNSYLVANIA 


CAP SCREWS - SET SCREWS - SHOULDER SCREWS - DOWEL PINS - PRESSURE PLUGS 












PRICELESS 
EXPERIENCE 


EXTENSIVE 
FACILITIES 
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Whatever you need in electrical specialties, 
it will pay you to take advantage of Soreng’s price- 
less experience and extensive facilities. 


For more than 25 years Soreng Manufacturing 
Corporation has designed, engineered and built sole- 
noids, switches of all types, terminals, connectors, 
and other electrical components. Our facilities in- 
clude two modern plants, our own toolroom, plating 
department, research laboratory and model-making 
department. In addition, we are well staffed in 
design, engineering, estimating and cost accounting. 


Through the years, we have been called upon to 
solve many unusual and difficult problems, by many 
of America’s leading manufacturers. We will wel- | 
come the opportunity of doing the same for you! 
For more information, write Dept. M22. 










A» 

alSpecialties and 

est Manufactufer of Solenoids 
& & € : 


9555 Eden Ave., Schiller Park, Ill. (Chicago Suburb) 
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current widely specified outdoor finish for steel. The 
panels in quadruplicate were exposed for 4 months in 
salt spray boxes utilizing freshly filtered sea water. The 
contrast with the panels of Fig. 9 is not to condemn 
the current system but rather to show the improvement 
resulting from the interposition of the wash primer 
between the metal and the standard system. The panels 
of Fig. 9 were exposed simultaneously for the same 
period except that the standard system was preceded 
by a 2-mil thickness of the wash primer. Fig. 10 
shows a similar experience with the contemplated 
new standard system consisting of one-coat wash primer, 
one-coat vinyl primer and two coats of a vinyl- 
alkyd topcoat. Under the conditions of exposure, 
this latter system displayed the best performance 
and will be released as the standard system in 
lieu of the current standard in the very near future. 


Summary 


This discussion has been an attempt to present some 
of the highlights in current available practices, both 
mechanical and chemical, for pretreating metal surfaces. 
An attempt has been made to list the advantages and 
shortcomings of several suggested or practiced methods, 
Obviously, the circumstances under which precondition- 
ing must be done dictates in a large measure the meth- 
ods to be used. From this discussion, it is felt that a 
more judicious selection may be made compatible with 
the peculiar circumstances accompanying each problem. 
In addition, some effort has been made to point out 
work recently completed and still in progress which will 
aid in a clearer understanding of the mechanisms of 
established commercial practices. Specific examples have 
been presented to indicate the significance of some of 


the more recent developments in surface treatment. 
oo 
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INDUSTRIAL TAPE CORPORATION, NEW BRUNSWICK, N. J. 


Mokers of @TEXCEL Cellophane Tape, and a complete line of pressure-sensitive tapes for industry, 
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- JUST LIKE 


ELECTRICAL TAPES! 


FOR TOUGH PRODUCTION JOBS you can de- 
pend on PERMACEL Electrical Tapes to do the 
job better—at lower cost. Here’s why: 


PERMACEL Electrical Tapes 


eo 
1. Provide a wide safety factor in your 
bake oven. In many cases, you can use them 
in place of special thermosetting tapes. 


2. Assure greater heat stability, thus re- 
ducing manufacturing errors and keeping 
your need for “Specials” at a minimum, 
thereby cutting down inventory. 


3. Offer real pressure-sensitive qualities. 
They reduce wire “pop-ups,” thus lower- 
ing production costs. 


There are PERMACEL Electrical Tapes that 
mold easily, have high tensile strength and 
are versatile enough for use with the heavi- 
est and finest wires. 






‘ Leelasiententantenteetentoniontententententa 


PERMACEL Electrical Tapes 
Industrial Tape Corporation 

New Brunswick, New Jersey 
Dept. 3F 

CHECK ONE OR BOTH: 


Please have a representative call to 
explain in detail the heat stability 
characteristics of PERMACEL Electrical Tapes. 


(_] Place me on your mailing list. 
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GRAPHALLOY.. special silver-impregnated graphite) 


for extraordinary electrical performance 


* for high current density 
¢ minimum wear 

* low contact drop 

¢ low electrical noise 

© self-lubrication 


* for low resistance 
¢ non-welding character 


GRAPHALLOY OILLESS BUSHINGS 
Contain NO OIL... Require NO OIL 


Accurately formed, truly self- 
lubricating, durable, constant 
co-efficient of friction, operate dry 
— or submerged in gasoline or 
corrosive liquids, and in wide 
temperature range...even where 
oil solidifies or carbonizes. 
Current carrying. 








*Among other GRAPHALLOYs are 
Babbitt, Copper, Bronze ond Codmwum. 


Accumulated design experience counts — call on us! 


Sa eee UU 


YONKERS, NEW YORK 
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TRACING CLOTH THAT DEFIES TIME 


@ The renown of Imperial as the finest 
in Tracing Cloth goes back well over 
half a century. Draftsmen all over the 
world prefer it for the uniformity of 
its high transparency and ink-taking 
surface and the superb quality of its 
cloth foundation. 

imperial takes erasures readily, 
without damage. It gives sharp con- 
trasting prints of even the finest lines. 
Drawings made on Imperial over fifty 
years ago are still as good as ever, 
neither brittle nor opaque. 

if you like a duller surface, for 
clear, hard pencil lines, try Imperial 
Pencil Tracing Cloth. It is good for 
ink as well. 
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SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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erable of his material and figures illustrating me- 
chanical surface preparation. Similarly, appreciation 
is due Jeanne Burbank of the Naval Research Labo- 
ratory, for making available the results of her work 
on the phosphating processes and other data. 





Substitutes for Searce Materials 
in Spring Design 


(Continued from page 119) 





By substituting music wire for Type 302 stainless 
steel in the same wire size, the cost of wire materials is 
reduced 45 per cent, including the cost of plating. Re- 
placing Type 302 stainless with oil-tempered chrome 
vanadium in high-temperature applications evidently 
saves about 32 per cent in materials (savings may be 
reduced slightly because of the larger wire size re- 
quired ). 

Occasionally, the spring manufacturer may have ex- 
cess stock in certain wire sizes of a scarce material. He 
may be willing to reduce his stock to supply springs 
without the need for allotment. In such cases, stainless 
steel may be substituted for phosphor bronze, and vice- 
versa. 

How Substitution Of Materials Affects Design 

The actual changes in design necessitated by substitu- 
tion of a spring material are small but important. .\ new 
material means a new spring with different load char- 
acteristics which usually do not meet original specifica- 
tions. The change in material is most easily compensated 
for by a change in wire diameter alone. 

The gradient A of helical springs (in lb per in.) is 
proportional to the torsional shear modulus G of the 
material as shown in the expression 


K = Gdt / 8D8N 


where d is wire diameter and PD is mean coil diameter 
(both in inches), and N the number of active coils in 
the spring. Therefore, to retain the original gradient, 
it is necessary to compensate for the increase in the 
torsional modulus G when a substitute material of higher 
modulus (Table I) replaces Type 302 stainless steel or 
phosphor bronze. Within space limitations, mean coil 
diameter and number of active coils may be increased. 
However, a decrease in wire diameter is the most satis- 
factory design change. To maintain the same spring 
gradient, the per cent decrease in wire diameter (15 per 
cent is maximum for the materials listed in Table I) 
is one-fourth of the increase in torsional modulus. 
Substitution of music wire for Type 302 stainless 
steel in a particular compression spring (Fig. 5) will 
illustrate the steps in changing a design. In Table I. 
the torsional shear modulus G of music wire is 12 x 106 
psi while that of Type 302 stainless steel is 10 x 10° psi. 
The wire diameter is 0.051 in. and the desired gradsent 


is 34.4 lb per in. By substituting music wire of the same 


diameter, the gradient of this compression spring is in- 
creased 20 per cent to 41.2 lb per in. The specified load 
of 11.9 Ib at the length 0.500 in. has proportionally in- 
creased to 14.2 lb. 

To reduce gradient and load to fall within original 
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moulds. small 


mechanical 
rubber parts. 


SEE US BEFORE YOU DESIGN IT! 


Save money! Check our huge assortment 
of standard moulds — chances are we 
have just the mould you need. Lowest 
possible prices — fast, efficient service! 
Get our new 44 page catalog, today. 





424 N. Wood St., Chicago 22, Ill 
WRITE, WIRE, PHONE SPECIFICATIONS — TODAY! 
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specifications, the table in Table I indicates that wire 
diameter should be reduced from 0.051 in. to 0.955 x 
0.051 in. or 0.0487 in. The designer then selects the next 
higher standard wire size in the substitute material, 
which is 0.049 in. for music wire. Although a wire 
diameter of 0.049 does not reduce the gradient and 
load-at-length to exactly their original values, these are 
only 3 per cent larger and the final correction can be 
made by adjusting the number of active coils N. The 
solid height of the compression spring (Fig. 5) is gener- 
ally reduced by this type of design modification. 

Table I may be used in a similar manner to substitute 
any of the listed materials for either Type 302 stainless 
steel or phosphor bronze in helical compression and 
extension springs. The designer first decides what sub- 
stitute spring material is to be used and then refers to 
such a table or makes his own calculations to determine 
the required modifications. Oo0g 





The Case for Inherent Overheat 
Protection for Motors 
(Continued from page 96) 





motor and protector. This difference can permit an 
inching up of the motor temperatures with successive 
operating cycles. 

This condition is aggravated when considering the 
performance of a remote protector of the automatic 
reset type as applied to a motor under stalled-rotor 
condition. Here on re-cycling the remotely located 
protector, being responsive to current only, can fail to 
recognize the increase in motor temperatures and the 
winding temperatures may increase with each cycle. 

In contrast the inherent overheat protector has at 
all times the same ambient temperature as the motor 
winding. It is located in the same enclosure, subject 
to the same conduction, convection, and radiation to and 
from their surroundings. Also it has the same electrical 
current flowing through. Thus, with the proper re- 
sistance, the /*R loss in the protector will make the 
temperature the same as in the motor winding. By 
making the protector operate at the cut-off tempera- 
ture level desired for the winding, protection will be 
obtained at the same level regardless of what happens 
to the motor—blocked ventilation, high ambient, duty 
cycles, low or high voltage. 

Inherent protectors are available for most a-c motors, 
single phase and polyphase in ratings through 5 hp. 
For larger motors overheat protection is accomplished 
by the use of motor winding thermostats, sensitive to 
temperature only, mounted directly on the windings 
and wired into the circuit of the magnetic starter holding 
coil. This arrangement provides protection against 
excessive temperatures on running overloads only 
where the rate of temperature rise is gradual. Overload 
relays, sensitive to current only, must be used in the 
magnetic starter in conjunction with the motor winding 
thermostats to provide locked-rotor protection and limit 
winding temperatures under conditions of very rapid 
temperature rise. 

Inherent protectors are available only on new motors 
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RING 


Whatever your fan mounting posi- 
tion—up, down or at an angle—you 
can count on dependable operation 
from this motor. And no oil need ever 
be added! Because the oil is sealed 
in. The unit-bearing, force-fed lubri- 
cation system continuously circulates 
the oil between shaft and bearing... 
regardless of motor position. 
Where noise level must be low, 
resilient mounting is available for 


GENERAL @@ ELECTRIC 
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quiet operation. With suitable con- 
trol, motor can be operated at two 
or three speeds. 


A wide choice of ratings is avail- 
able for many fan sizes. Call your 
nearest G-E Apparatus Sales Office 
soon. For further information, write 
for bulletin GEA-53 38. Sect. 700-117 
General Electric Company, 
Schenectady 5, N. Y. 
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BEARING 
MOTOR 
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No maintenance needed; oil is sealed in. 
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INTERLOCKING DEVICES 


ty RODALE 


Got a wire connection problem on indus- 
trial equipment? New TURN-TYTE Cord 
Connectors, Caps and Receptacles are 
your answer! 


YOU SAVE TIME 


. slight turn locks them TIGHT! 


TURN-TYTE 2-Wire Cord 
Connector Body. Two pieces 
of molded bakelite, with 
armored base and cord clamp. 
Bronze contacts mounted on 
brass terminals assure positive 
heat-free conductivity. Meta’ 
Straps and armor coated t 
resist rust and corrosion 
Available in 10-15 amps—Cord 
hole .500; O.D. 1%” (#2100) 
and 20 amps—Cord hole .625; 
O.D. 1%" (#2200.) 


ad SAVE MONEY 


. they're fully INTERCHANGE- 
ABLE with other makes! 


TURN-TYTE 2-Wire Ar- 
mored Cap with cord clamp. 
Bakelite with brass blades 
and brass terminals. Available 
in 10-15 amps—Cord hole .500; 
O.D. 1%” (# 1206) and 20 amps 
—Cord hole .625; O.D. 1%” 
( #1226.) 


YOU SAVE TROUBLE 


. they’re PRECISION -MADE— 
Underwriters’ Listed! 


TURN-TYTE 2- Wire Single 
Receptacle Bakelite. Accom- 
modates all polarized and non- 
polarized caps and standard 
single outlet plates. Available 
in 10-15 amps (#1020) and 20 
amps (# 1220.) 
Discover the safety, economy and dependabil- 
ity of the new TURN-TYTE Interlocking Devices 
. and you'll never settle for anything less. For 
catalog and complete details, write Dept. EM-5 
Sold Only Through Leading Wholesalers 
Also Available! 
3-Wire, Polarized and Grounded 
Turn-Tyte Interlocking devices 
10-15 Amps and 20 Amps. 
IMMEDIATE DELIVERY! 


RODALE 


MANUFACTURING Co., INC. 
Nek PENNSYLVANIA 
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as the motor manufacturer is the one able to econom- 
ically make the mounting provisions and carry through 
the necessary application testing. Thus, at this stage of 
development inherent protectors can not be economically 
added to motors already in use. . 

Inherent overheat protectors and remote overload 
relays should not be confused with branch circuit pro- 
tection against short circuits and grounds. This is the 
function of the branch circuit fuse or circuit breaker, 
(See Sections 4341-4363 of the National Electrical 
Code; also reference 2 below.) 

The proper application of an inherent overheat pro- 
tector to a motor provides a factory tested combination 
with full overtemperature protection and safe thermal 
capacity. It provides protection under all conditions 
of operation, including blocked ventilation, high motor 
ambient temperature and any other condition that would 
otherwise result in excessive motor temperatures. In 
specifying inherent or built-in protectors on motors, 
the equipment designer can avoid customer complaints 
over shut-down of his appliance or motorized equip- 
ment due to a condition caused by overheating of 
the motor. ogg 


References in ELECTRICAL MANUFACTURING 

The accompanying article is one of a series, starting 
in July 1950 and concluded with this article, dealing with 
various phases and solutions of the problem of protect- 
ing motors, controllers and branch circuits against pre- 
mature burnout. These a. include: 

1. What is a 50 C Motor? G. P. Gibson, July 1950, page 
103. Fundamental inte ae of motor tempera- 
ture ratings in terms of “hottest spot” temperature for 
various classes of insulation, related to method of 
measurement, enclosure and service factors. 


tn 


Fuses vs Circuit Breakers, R. P. Ballou, February 
1951, page 107. Motor protection requirements ana- 
lyzed; selection chart for protective devices for vari- 
ous classes of service. 


w 


. Protective Controls for Low-Voltage Industrial Motors, 
G. W. Heumann, May 1951, page 80. Functions of 
circuit breakers and current-limiting fuses in protect- 
ing motor branch circuit and controllers. 

4. Effect of Voltage Spreads on Motors and Controls, 

J. R. Eleason, August 1951, page 98. In selecting 

motor and control components actual fluctuations 

rather than nominal voltages must be employed. 


Dual-Element Fuses for Motor Protection, J. C. 
Lebens, September 1951, page 98. Time-lag and cur- 
rent-limiting characteristics obtainable, and design 
procedure for selecting ratings. 


uw 


6. Thermal Overcurrent Relays for Motor Protection, 
Lynn Matthias, December 1951, page 114. How new 
designs with alterable tripping time more precisely 
match motor heating characteristics under all service 
conditions. 


As this issue goes to press, all of these articles are 
available as reprints; the first two on letterhead request 
(because of the limited supply remaining) and the rest 
throuzh the Reader Inquiry Facility in this issue. 


Other References 


7. “A Method of Selecting Inherent Overheat Protectors 
Based Upon Motor Design Information,” V. G. 
Vaughan; AIEE Technical Paper 48-187, presented at 
Mexico City, June 1948. 

“Fundamental Theory of Inherent-Overheating Pro- 
tection Under Running Overload C niicons.” C. G. 
Veinott and L. C. Schaefer; AIEE Technical Paper 
19-71 presented at New York, January 1949. 
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THE NEW 


TAILORED TO YOUR JOB 


One reason you can wash a heating 
pad. The delicate thermostatic con- 
trol in this heating pad is protected 
by strong, cloth-backed washable 
Polyken Tape No. 113. 


Washable cloth-backed tape 
costs less than paper tape! 


Here is a tough cloth-backed general-purpose pressure- 
sensitive tape that not only out-performs paper tapes, 
but actually costs you less to use! 


It's Polyken No. 113, and every day more and more elec- 
trical manufacturers are specifying it to replace paper- 
backed tapes because of its higher tensile strength and 


resistance to tear. 


Even on an item as small as the heating pad thermostat 
shown above, Polyken No. 113 offers sizable savings in 
cost per unit. It's washable, too—sticks to any surface 


and stays stuck through repeated launderings! 


Although it’s only .011 of an inch thick, Polyken No. 


113 has a dielectric strength of 2,000 volts and an insula- 


tion resistance of 1500 megohms. 


Send in today for free samples and booklet on how 


Polyken pressure-sensitive tapes can serve you. 


| Polyken, Dept. EMB, 222 West Adams St., | 
| Chicago 6, Ill. | 
| For specifications, samples, and further informa- | 
| tion on this and other Polyken tapes, please send | 
| me your FREE BOOKLET, ‘“‘Tape 1s a Tool.” j 
: a i 
Company ine 
| Street Address | 
City Zone State 


Polyken Industrial Tape, Department of Bauer & Black, Division of The Kendall Company 
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Quality Assurance 
for Your Product 


CUT COSTS ... FASTEN 


“ON THE DOUBLE” 


— with the 


a 


The “214” aurto- 

matically feeds, inserts 

and clinches two rivets ata 
time...with speed that may mean a 
big saving in your fastening costs. 

14” throat makes large assem- 
blies easy to handle. For tubular 
rivets as large as % 4", or less in 
length. Quick Change Rotary Type 
Hoppers and Raceways permit a 
5-minute changeover to rivets of 
different size. Adjustable anvils 
and riveting centers add to its 
versatility. 

Ask us how the “214” can help 
you cut costs. Send a sample of 
your problem assembly (or blue- 
print) fora Free fastening analysis. 


FREE CATALOG 


contains valuable engineering information and 
rivet specifications plus illustrated descriptions 
of 26 Chicago Automatic Rivet Setters. 


Gucage Kwret & MACHINE CO. 


9609 West Jackson Boulevard, Bellwood (Su<2S°) Illinois 
Branch Factory: Tyrone, Pa. 


MANUFACTURERS OF: 


SRIR JAN-C-76 

Radio and instrument wire 
Co-axial cable 

Nylon and polyethelene wire 


Communication and 
Telephone wire 
Shielded and braided wires 


Twin lead 

AC molded line cords 

TV male and female connectors 
Hook-up wire 


RADIO AND ELECTRIC WIRE PRODUCTS 
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Design Trends 
(Continued from page 132) 


Advanced Developments in Metallic Rectifiers, October 
1951, page 128. An analysis of the impact of Armed 
Services’ as well as of industry requirements on im- 
proved performance and stability, wider temperature 
range, and substantial size-reduction of dry-disk 
metallic rectifiers. 

Cast-Resin Embedments—A New Design Concept, Sep- 
tember 1951, page 103. Embedments for circuit sub- 
units and components provide an important tool in 
designing for miniaturization, ruggedization, and re- 
liability. Design opportunities and targets, application 
pitfalls, property and performance data of major types 
of resins, plus selected case histories, particularly for 
military and civilian end uses are analyzed in a 16- 
page article. 

Testing Motor Insulation, September 1951, page 128. 
Progress report on a Naval Research Laboratory test 
program utilizing simulated motor-coil windings. Cov- 
ers short-time aging characteristics of insulation in 
relation to temperature, dielectric and mechanical 
conditions, and contaminants. 


Electrical Properties of Glass-Fiber Paper, August 1951, 
page 94. Report of Naval Research Laboratory devel- 
opment of dielectric materials made from 100-per cent 
content of glass fibers by now in semicommercial pro- 
duction. Dielectric characteristics and thermal stability 
are of unusual interest. Values are tabulated and 
evaluated. 


A Practical Approach to Color in Design, July 1951, 
page 82. Includes a discussion of some color specifi- 
cations used in the Armed Services and a report on 
color-coded knobs for military electronic equipment. 


Behavior of Insulating Materials at Radio-Frequencies, 
July 1951, page 107. A Johns Hopkins University re- 
port, based on a Bureau of Ships research contract. 
Covers 16 selected solid materials evaluated at fre- 
quencies from 60 cps to 18 mc. 


Fixed Capacitors for Electronic Circuits, May 1951, page 
100. Review of improved types and an analysis of 
design factors entering selection of capacitors. Dis- 
cussion of military targets and developments is in- 
cluded. 

Military Specifications Controlling Plastics Dielectrics, 
April 1951, page 100. Specifications for materials es- 
sential in electrical and electronic equipment; why 
and how developed, and where applied. 


New Developments in Fixed Resistors for Electronic Ap- 
plications, April 1951, page 118. Signal Corps-spon- 
sored research developments leading to space-saving, 
low-cost and stable resistor performance. 


Organoboron High-Temperature Resins, March 1951, 
page 113. A short, but significant, “work-in-progress” 
report on a new class of resins for military use which 
is expected to provide insulation able to stand up 
against temperatures of 500 C. 

Report on Dielectric Research, February 1951, page 
101. On-the-spot review and analysis of papers and 
discussions at the 1950 Annual Conference on Elec- 
trical Insulation reflect to a considerable degree cur- 
rent military requirements. 


Unitized Electronic Design and Construction Tech- 
niques, February 1951, page 78. The principles, ad- 
vantages and limitations of the major techniques used 
to simplify design so as to produce easily replaceable 
“packaged” subassemblies for minimized servicing. 

Teaming Up With the Defense Agencies, October 1950, 
page 149. What the design engineer should know 
about the functions and responsibilities of the Muni- 
tion Board, the Research and Development Board, 
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A MESSAGE. OF IMPORTANCE TO THOSE WHO WANT NEW STEEL... 
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Because we are imposing a major The mills have made every effort 
preparedness program atop a con- to reclaim production scrap. The 
tinuing civilian business boom, the steel industry is expanding so rap- 

steel mills of the United States are idly that normal scrap return cannot 
producing record tonnages of steel possibly produce enough to keep 
week after week. For many months the industry at its peak. The real 
now these mills have been operat- drive Tonal is known as 


ing at over 100 per cent of rated “dormant” scrap — the obsolete ma- 


capacity. This means that we need chinery of industry — spare parts, 


MORE of every ingredient required Cee Tae Ce 


oe be called for or used again. Other 


There are methods for stepping up companies are successfully releas- 
production of such items as coal, ing such scrap. You can, too. 
coke, limestone and ore to get the 
amounts required to continue the Look around your plant now — you'll 
pace. BUT — WE MUST HAVE MORE be surprised at the amount of “‘dor- 
SCRAP! Scrap is the vital ingredient. mant” steel you have. Sell it through 
If the shortage continues, steel com- your regular channels so steel pro- 
panies will never operate the new ducers can continue producing the 
facilities now being built. steel required by all industry. 


SHARON STEEL CORPORATION 
hI oT eee 


DISTRICT SALES OFFICES: Chicago, Ill., Cincinnati, O., Cleveland, O., Dayton, O., Detroit, Mich., 
Indianapolis, Ind., Milwaukee, Wis., New York, N. Y., Philadelphia, Penna., Rochester, N. Y., Los Angeles, Calif. 
San Francisco, Calif., Montreal, Que., Toronto, Ont. 


SHARONSTEEL 
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Send for this time-saving file today. Its 
16 pages are filled with charts on Pitch 
Diameter Tolerances, explanations of Amer- 
ican and Unified Thread Limits, styles, 
specifications and part numbers of standard 
brass nuts and other helpful technical data. 


It’s designed to fit and be found easily in 
a standard file drawer and has a handy 
pocket flap to hold supplements and other 
fastening information. Send for yours today. 
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and the Armed Services Electro Standards Agency in 

procurement research and standards in the rearma- 

ment program. 

Fluorocarbon Hermetic Seal Design, January 1951, page 
113. Design of terminal seals for miniaturized 400- 
cycle high-temperature transformers to meet military 
specifications. 

Reliable Electronic Equipment, January 1951, page 107. 
Progress report on an Office of Naval Research pro- 
gram. Covers work in components, design, production 
and maintenance. Case histories. 

Fluorocarbon Resins Appraised Part I—Properties, Au- 
gust 1950, page 76; Part Il—Applications, September 
1950, page 80. Spurred by military needs, a whole 
new class of high-temperature, stable, chemically non- 
reactive materials of high dielectric values has been 
developed. Part I analyzes the unique properties of 
these resins; Part II discusses specific applications: 
wire insulation, liquid dielectrics, film, molded and 
fabricated parts. 

Reliability in Electronic Equipment, September 1950, 
page 107. Factors involving repair and maintenance 
costs. Reasons for building reliability into the design. 

Problems in Fungus and Moisture Deterioration, March 
1950, page 78. Protection of electrical components and 
equipment in temperate climates as well as in tropical. 
Specifications of fungistatic agents; test results; classi- 
fications of materials. 

Progress in Synthetic Mica, March 1950, page 99. Com- 
prehensive report on the status of coordinated research 
projects aimed at large-scale commercial production to 
replace or add to possible war-scarce natural mica. 

Plastics Can Be Electrical Conductors, November 1949, 
page 60. New class of materials combines advantages 
of physical properties of plastics with controllable 
resistivity. 

Preventing Fungus Damage, November 1949, page 89. 
Introduction to cause and mechanism of fungus attack. 

Impact of Military Requirements on Product Design, 

October 1949, page 142. Influence of new materials 

and components, and new design concepts. Design 

targets and problems in military electrical and elec- 
tronic equipment. Miniaturization criteria. Research 
projects summarized. Several case histories. 


New Test Setup 
for Power Transformers 


Concentrating test facilities in one area 
speeds testing procedures at Allis-Chalmers 


ESTING power transformers for desired character- 

istics is as important as the design, construction 
and application of such equipment. Each transformer 
is tested for the following characteristics: Ratio, resist- 
ance, polarity, no-load loss and exciting current, load 
loss and impedance, heat run, high potential, induced 
voltage, and impulse. In the new setup at Allis-Chalmers 
Mfg. Co. all these tests except for impulse can be 
made in one location. The test floor is located at the 
end of the assembly aisle, next to the shipping area. 
The installation provides two identical units each con- 
nected to one end of the test bus, Fig. 1. 

Testing for ratio, resistance and polarity are low 
voltage, low current tests made with simple instrumen- 
tation such as voltmeters. The ratio of the power trans- 
former is determined by applying 60-cycle voltage to 
one winding and connecting a voltmeter across the 
terminals of the other winding. Polarity may be de- 
termined by connecting adjacent terminals of two 
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PROMATIC ELECTRONIC TIMER 


The General Control Company Promatic Timer, Type ET, is an electronic device which will control timed 
operations between 60 milliseconds and 60 seconds, and is adjustable to any fraction of this range. The 


use of ET Timers — which have been proven through years of service 
industrial operations, equipment, and processes. 


- will provide automatic control of 
Built to give dependable operation under the demanding 


conditions of both factory and laboratory, ET Timers are compact units with unusual mounting versatility. 


OPERATION 

The timing period is manually set by 
the Time Set knob and the timer is 
started by the closure of any external 
switch. At the end of timing, the aux- 
iliary load contacts either transfer or 
hold, depending upon actual circuit 
requirements. 

The electronic operation of all types 
of ET Promatic Timers is identical 
the discharge of a_ resistor-capacitor 
network through a sensitive gas tetrode 
relay tube provides the basis for each 
timing period, the duration of which 
may be manually set by a potentiometer. 
Steps within the overall timing range 
are adequately covered by plug-in con- 
densers; One condenser is supplied with 
each timer for the timing period specified. 


RATINGS 


lime RANGES: 
06 to 1.2 seconds 
5 to 8 seconds 


5 to 15 seconds 
3 to 60 seconds 
AuxiniARY Loap Contracts: 

Double pole, double throw 

Current rating: 10 amps 125 v a-c, n.i. 
PowER REQUIREMENTS: 

110 volts a-c, 220 volts a-c, 60 cycles 

D-c operating types also available 


PATENT 2,296,580 


pega re ET 
marett Bs8 888 





Type ETE 


APPLICATIONS 


Automatic Process Control 
Automatic Machine Tools 
Molding Machines 

Laboratory Life Tests 
Emergency Cutout Equipment 
Welding Equipment Control 
Time Delay Circuits 

Display Sign Cycling 


Heat Treating Ovens 
Conveyor Control 
Sealing Machinery 
Plating Processes 

Mixing Control 
Dark-room Time Control 


CIRCUITS 


A variety of circuits are available to 
fulfill almost any type of timing appli- 
cation. Two or more timers may be 
used to control a number of individual 
operations, or to complete an entire 
series of automatic operations. Circuit 
and application data promptly supplied 
by our Engineering Department. 


ADVANTAGES OF THE GENERAL CONTROL PROMATIC TIMER 


Dependable Operation: The repeated demand for Type ET Timers is evidence of its dependability. 


Attractive Housings: Five sturdy housings are available. 


new General Control Type SY Promatic Synchronous-motor Timer. 
Versatile Mountings: Front mounting, back mounting, or shelf mounting are all available as standard arrangements. 
Accessible Terminals: Wide spaced barrier type with 8-32 screws; front or back location on timer. 
Isolated Load Contacts: Double pole, double throw relay contacts, external to timer voltages. 


Large Dial: The 3%4” white dial with large black numerals is easily read. 
Compactness: Type ETC is only 4” wide, 


4” deep, and 6! 


Instant Start of Timing: The start of each cycle is instantaneous. 





Type ETC 
This compact laboratory-style 
unit is also available with rear 
terminals. Face mounting to con- 


trol panel is possible by transfe rring 
the knob and the large 334” dial 
directly to the new panel. 


Type ETE, pictured above, 
mounting. 


TYPE ETE 


It is completely enclosed and similar in appearance 
to the General Control Type SYB Promatic Synchronous-motor 
Timers. Three other types, not shown here, match corresponding 
Type SY frames and provide for flanged mounting, flush-with- 
panel mounting, and complete enclosure with BX connections. 
Thus a complete line of General Control Company Promatic 
Timers is now available — the electronic Type ET for periods of 1 
minute or less; and the synchronous-motor Type SY for time ranges 
up to 24 hours... all of these in modern industrial matched housings. 
General Control Promatic Timers provide another advance in the 
timing field, and a major assist to machine design engineers. 


Write today for BULLETIN EM-600 


which gives full details, prices, etc. 





is designed for back of panel 


Shown above is a completely enclosed type, matching the 


;” in height; other models slightly larger. 





Type ETC with Back Plate 

The ETC is easily adapted for 
wall or back of cabinet mounting by 
the addition of a back mounting 
plate which is punched with stand- 
ard spaced mounting holes. Bottom 
plate encloses chassis and protects 
internal wiring. 


Solicitations are welcome from well-qualified Representatives interested in a long-term association. 
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ESTABLISHED 1934 


1200 SOLDIERS FIELD ROAD, BOSTON 34, MASS 
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meters 
A Size, Type, and Style 
for Every Installation 


Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2" to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every metér 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON. OHIO, US A 


Fig. 1—View showing buswork and switches with safety 
interlocks installed in new 60-cycle transformer test 
floor at Allis-Chalmers Mfg. Co. 


windings together and connecting a voltmeter across 
the other two terminals. Resistance of a transformer 
winder is measured by drop-of-potential method using 
a d-c ammeter and voltmeter. 

Testing equipment for no-load Joss, exciting current, 
load loss and impedance measurement requires a kva 
rating which may be as large as 20 per cent of the 
transformer rating. The no-load loss test requires a 
voltage equal to the rated voltage while the load loss 
test requires a current equal to the rated current. Volt- 
ages range up to 100,000 and current to 1500 amp. In 
the new setup, the adjustable voltage power source is 
any one of several a-c generators, the largest of which 
is rated at 40,000 kva, 13,800 volts. Any one of the 


testing generators may be connected to a test unit by 


Fig. 2—Impulse test area, showing impulse generator in 
left background and a power transformer being prepared 
for test at right. 
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Overloads, cutting out 
the breaker on the 5 
hp Class “A” motor 
powering this grinder, 
caused 25% daily 
et etme) 
rewound with Silicone 
: insulation; 15 hp 
re ee , breaker installed and 
WHITTAKER ELECTRIC pcarsey Cae Sone ae 






















t FOR CLARKE SANDING ‘ , ; 
’ MACHINE CO. ning steadily since. 

Ja 

1e 

a 

SS 

3 Production speed-up limited life of 

Class B crane motors to about 

1 20 days. In two years, $370 invested 

is in rewinding motors with Silicone 

h (Class H) insulation, saved $80,000 

) at Meet aha Mel Lae Td 

1€ rewinding cost, plus value of 

Vy lost production. (Factual 


COST tr 


=LECTRICAL Engineers and Production Men can save 
thousands of dollars* by using Dow Corning Silicone (Class H) Insulation to up-rate 
standard frame motors of all sizes. Class H Insulation permits higher operating 
temperatures and heavy overloads for sustained periods, at the same time multiplying 
motor life—reliability—overload capacity—moisture resistance—and productivity. 


Furthermore, at name plate rating, there is no appreciable difference in power 
factor and efficiency between a Silicone insulated and a Class “A” insulated motor, 


If speeded up production schedules are one of your problems, why not add more 
muscle to your motors by changing over to Class “H” insulated equipment? 

Most of the leading rewind shops now offer Class ""H” Insulation made with 

Dow Corning Silicones. Talk to the people who rebuild your motors — 

or call our nearest branch office. There’s a specialist in Atlanta 


ii : Chicago 
Silicone Insulation there to help you. ae 


i, ALL IL me Ocllas 
New York 


SILICONES Los Angeles 


Washington, D.C. 


SS 






“WANT PROOF? Write for Dow Corning Data Sheet AE-14 


DOW CORNING CORPORATION - MIDLAND, MICHIGAN 








d 
In Canada: Fiberglas Canada Ltd., Toronto 
In England: Midland Silicones Ltd., London 
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Armor Clad Tips 


CUT 
SOLDERING 
cosTs 







last up to 
10 times 


longer 


Sheathed in a special protective metal, Stanley Armor 
Clad Tips never lose their shape. There’s no time lost 
resharpening tips, production soldering moves “non- 
stop”. And many industrial users report Armor Clad 
Tips last from 3 to 10 times longer than ordinary all- 
copper tips. Made in a variety of shapes and sizes, 
screw and plug-in types, for all standard make irons. 
See your distributor. 






FREE! 


New illustrated folder on Stanley 
Soldering Irons and Armor Clad Tips. 


STANLEY TOOLS, NEW BRITAIN, CONN. 
THE TOOL BOX OF THE WORLD 


Reg. U.S. Pat. Off. 
HARDWARE ® TOOLS ® ELECTRIC TOOLS ® STEEL STRAPPING ® STEEL 


aL 


OFTEN SAVE UP T0 60 PER CENT! 


WY INZELER has developed fine Stamped Gear-making to 

a new high degree of perfection. Now, all tooling, 
stamping and assembling operations are performed with 
remarkable skill and precision. Compound precision dies 
hold flatness, tolerances and dimensions to exacting speci- 
fications. Individual stampings can be laminated and in- 
dexed to produce wider faces! 


SEND FOR siome'us our neeasTobaYe "°° 


WINZELER MFG. & TOOL CO. 


1716 WEST ARCADE PLACE © CHICAGO 12, ILLINOIS 
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Fig. 3—New hot-cathode oscillograph permits visual ob- 


servation of the transient trace on the screen while it is 
being photographed. 

air disconnect switches. By use of motor-operated 
switches and _ series-parallel plug connections in_ the 
test unit a wide range of voltages up to 95,200 can be 
obtained. 

Two 250-kv testing transformers connected in cas- 
cade are used to supply voltages up to 500,000 for high 
potential tests. The 3,000,000-volt impulse testing 
equipment is located adjacent to the remainder of the 
test floor, Fig. z. 

As prescribed in the Transformer Test Code, ASA 
C-57, in impulse testing a reduced voltage of the 
proper wave shape and a magnitude below any con- 
ceivable failure level is first applied to the terminal 
under test. An oscillogram of this voltage and the cur- 
rent through the winding is recorded photographically. 
These recordings are later matched to the recordings 
of the voltage and current obtained when the full mag- 
nitude impulse wave is applied to the transformer. Any 
difference between the two sets of oscillograms is 
evidence of insulation failure. To make the preliminary 
determination of the constants that affect the wave 
shape, a miniature surge generator is employed, ad- 
justed by manual switches. All the characteristics of 
the small generator duplicate the functions of the large 
generator except for magnitude of voltage and currrent. 
Because of the high voltages required the large impulse 
generator is a sizable structure as indicated in Fig. 2. 
Proper clearances must be maintained to prevent the 
voltage developed from flashing from one section to 
another or to the building structure. 

For recording the wave shape on film a_ specially 
developed hot-cathode type oscillograph has been de- 
veloped, Fig. 3. Through the use of a suitable screen 
phosphor and a 35-mm camera with a fast lens, a 
surge lasting one-half millionth second can be recorded 
photographically. Two methods of synchronizing the 
oscillograph with the impulse generator. are possible. 
In one case the sweep of the unit is initiated by the 
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ADLAKE RELAYS AT WORK — one of a series of advertisements on specific ADLAKE applications 


na re 
+ of 


Hobart Welders Use Shock-Resistant 





Control box of Hobart Welder’s FW 
1400 Electric Idling Device, showing 
one of the ADLAKE Relays which was 
custom-designed for this installation. 


TRADE MARK 









Adlake Relays 


The ADLAKE Relay used in the Hobart Welder’s Electric 
Idling Device is designed to withstand vibration, shock 
and extremely rough duty. To insure compiete dependa- 
bility under the most rugged operating conditions, ADLAKE 
engineers modified the Model 1101 relay with a contact de- 
veloped specifically for this installation. 


In addition to its special qualities, this relay offers the plus 
features found in all ADLAKE Mercury Relays. It is hermeti- 
cally sealed against dust, dirt, moisture and oxidation... 
armored against outside vibration . . . and requires no 
maintenance whatever. 


ADLAKE engineers are ready to help you find the best solu- 
tion to your relay problems, too! For complete information, 
just drop a card to The Adams & Westlake Company, 1108 
N. Michigan, Elkhart, Indiana. No obligation, of course. 


me Adams & Westlake company 


Established 1857 - ELKHART, INDIANA - New York + Chicago 
Manufacturers of ADLAKE Hermetically Sealed Relays 








Engineering data 


Complete, concise, practical... 
dealing with the application of 
SYNCHRON timing motors, time 
machines, gear trains, and D.C. 
motors for special timing jobs. 


to help you 


solve your timing problems... 
adapting standard timing machines 
or designing new. 


lesign for defense 


Hansen D. C. Motors powered Servo 
units in last World War. Improved 
products . . . enlarged design and 
manufacturing facilities for precision 
production . . . available for de- 
fense contracts. 


SYRICHROL wot 


r 


Pulls up to 8 oz. direct 
load at | R.P.M. Oper- 
ates efficiently at -40° to 
+140°F. Available with 
gear trains to convert any 
speed. 






i SL a a a a i a ee aa ae eer ay ’ 
| HANSEN MANUFACTURING CO., INC., Princeton 3, Ind. | 
| Send catalog and engineering data to: 
| Name Rea aces im rR AS ON i il aa! | 
' | 
| Firm .... Sateoie Ceci hte ds hie 8 A mine indies wisisrnition teh male | 
| | 
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same pulse that fires the main static generator. In the 
other, a portion of the generator voltage wave coming 
from the impulse generator is fed into the oscillograph 
sweep circuit through a delay circuit. 

Controls for the surge generator and associated equip- 
ment are contained in a conveniently located control 





Fig. 4—The central control desk contains the impulse 
generator controls and interlocks. Operator has clear 
view of specimen under test as well as the generator. 
Here core coils are in place for distribution test. 


desk, Fig. 4, arranged so that the operator has a clear 
view of the test area at all times. Motor-driven timers 
control the sequences of events from the sounding of a 
warning horn before the impulse generator is put on 
charge until after the camera shutter closes. 

Numerous other components have been incorporated 
in the new test area. A motorized drum hoist is used 
to raise and lower a resistance load panel in the water 
rheostat. Nylon rope is used because of its moisture 
resistance. The series gaps between steps of the impulse 
generator are geared together and motorized so that 
they may be remotely controlled from the master con- 
trol desk. A position indicator indicates the voltage 
which a given gap spacing will withstand. goodg 


Special Tools Adapt Compression 
Riveters to Light Electrical 
Manufacturing 


M. D. MacNAUGHTON 
Chief Engineer, Keller Tool Company 


N THE manufacture of small electrical parts where 

every penny has to be watched, design engineers 
are under constant pressure to improvise machinery 
that will speed production and reduce costs. The extent 
to which air tools have come into use for fabricating 
small electric control equipment indicates the advan- 
tages to be gained by using compressed air as a source 
of power for certain types of operations. This is 
especially true in pressing, staking and riveting where 
there is need for a squeeze rather than a sudden blow. 
Air power reaches maximum intensity at the end of the 
stroke, avoiding sharp impact. Extensive use has been 
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WILBUR B. DRIVER COMPANY 


150 RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 


FEBRUARY 1952 









OVA curator conto brings yo 
BRECISION 


15-20% STRONGER 
COIL yet light in weight! 
JUBBINS sion Bobbins are the result 
of constant Laboratory Con- 

r z= l\) trol over materials. This 


a %. extra care assures greater insu- 


lation, moisture resistance 
and heat-dissipation . in- 
eh, creased coil winding space, 
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Stronger, light weight Preci- 





Flanges furnished with leads, 
slots, holes or plain — all 
types supplied flat, re- 
cessed or embossed to fit 

any mounting. Tube ends 
swaged to 
flanges. Any size, 
any shape available— 
round, square, rec- 
tangular — in di- 
electric Kraft, Fish 
Paper, Cellulose Ace- 
tate or combina- 
tions. 






- 


need 


PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET © CHICAGO 47, ILLINOIS 
Plant No. 2, 79 Chapel Street, Hartford, Conn. 
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Fig. 1—Squeeze action of air-powered toggle press re- 


duces breakage in staking metal to plastics part illus- 
trated in insert. 


made of such air-operated tools by adapting them with 
special fixtures and attachments. In many cases the 
riveter serves as the nucleus about which an entirely 
new machine is built. 

The slow squeezing action desirable in staking metal 
to plastics parts is obtainable from air-operated tools 
such as the Keller compression riveter. Power is ob- 
tained from an air cylinder and riveting action comes 
from the flexing of a toggle, the travel of which governs 
the final pressure. Speed is controlled by the amount 
of air admitted to the cylinder. 

ig. 1 illustrates the use of such a compression riveter 
head especially modihed to stake a brass tube in a 
molded phenolic base to form the temperature-sensitive 


Fig. 2—Adaptation of an air-toggle head to a C-frame 
rolled steel plate to form a staking press. 
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WHEN OPERATORS USE SARGENT DIAGONAL CUTTING PLIERS NO. 177... 





cut your unit costs! 


... multiple leverage steps up cutting power 5 to 1 


@ SPRING ACTION—COMPOUND LEVERAGE 
@ IDEAL FOR FEMALE OPERATORS 


@ REDUCES FATIGUE AND SORE HANDS 


Save time and motion...boost operators’ morale with 
this lightweight, self-opening Sargent plier. 

Compound leverage enables the user to do more 
work, faster, with less effort. Even the tips of No. 177 
cut clean. Cupped jaws provide extra cutting clearance. 
Diagonal cutting edges afford ample hand clearance 
even when blades contact a flat surface, as illustrated. 
Handle design minimizes hazards of pinching the user. 

Five separate rivets absorb stress, increasing service 
life 3 to 4 times over that of single-rivet nippers. 
This tool has forged, heat treated, hardened nickel- 
chromium alloy steel jaws that give unmatched service. 
Take the first step to cut your costs...order No. 177 
now...and see for yourself how this remarkable 
Sargent cutting plier performs on the line. 

Sargent of New Haven produces a quality line of 
standard and special purpose pliers to help speed pro- 
duction and cut costs. Ask your tool supplier for the 
ones you want...or write us now for full information. 
Dept. 13 B. 


SARGENT AND COMPANY 
New York - 
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New Haven, Conn. + Chicago 













Other time-saving tools from the Sargent line 
No. 574 Long Chain Nose Plier— 


ENABLES ONE HAND TO 
LOOP, HOOK, WRAP, CUT. 





Cutter in nose saves time and motion. 
Takes the place of a long |nose plier 
and diagonal cutting plier. 


No. 234 Terminal Plier — 
SECURELY CRIMPS RING, OPEN- 
END AND SNAP TYPE TERMINALS. 

This great time-saver does a neat job 

quickly and easily. Its hardened steel 

dies give long satisfying performance. 








No. 102 Outside Cutting Plier— 


A PLIER, A CUTTER AND 
A WRENCH IN ONE TOOL. 
Has countless uses. It provides extreme 
gripping and cutting power due to com- 
pound leverage. Open throat permits running 
wire between jaws, from either end. 


Builders Hardware and Fine Tools since 1864 
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Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 
NEARBY STOCKS INCLUDE: 
TUBING—seamless & welded, 


mechanical & boiler tubes 


STAINLESS—Allegheny sheets, 
plates, bars, tubing, etc. 


REINFORCING boars & access. 
BABBITT bearing metal 


MACHINERY & TOOLS for met- 
al fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, Boston, 
Philadelphia, Detroit, Cincinnati, Cleveland, Pittsburgh, Buffalo, 
Chicago, Milwaukee, St. Lovis, Los Angeles, Son Francisco 






BARS—carbon & alloy, hot 
rolled & cold finished 


STRUCTURALS—channels, 
angles, beams, etc. 









PLATES—U, M. & sheared, 
Inland 4-Way Fioor Plate 





SHEETS—hot & cold rolled, 
many types & coatings 


Se a 


OK ONITE and 
MANSON tapes 










Fig. 3—Same basic unit as in Fig. 2 adapted to staking 
component mounting studs on backplate of industrial 





control panels. 


element of a thermal overload relay.* Breakage of the 
plastics part had been the problem here when staking 
with hand tools. With the air-operated 
machine, the punch comes down gently, expands the 


was done 


bass tube and crimps the flange to form the finished part. 

Another use for compression riveters is in the manu- 
facture of small switch boxes, initially formed by deep- 
drawing operations. lig. 2 shows special tooling devised 
for riveting a pair of interior mounting brackets. Stak- 
ing studs feed down from a hopper. 

Staking of threaded studs to mount control compon- 
ents on steel back panels in industrial control cabinets 
often distorts the threaded hole and requires retapping. 
The solution is a tight-fitting sleeve fixture, Fig. 3, 
which helps prevent the stud from being deformed as it 
is staked, also the use of a neck of decreased diameter 


Pictured as Fig. 4 in the article, ““Thermal Overcurrent Relays for 
Motor Protection’, December 1951, page 115 





Fig. 4—Hand feed fixture devised for nameplate stamp- 
ing operation protects operator. 
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SEND for this booklet 
on Vibration Control 
by Vibra-Mounts. It de- 
scribes the new, simple, 
economical way to ob- 
tain up to 85% re- 
duction in transmitted 
vibration, increasing 
plant efficiency, pro- 
tecting machines, in- 
struments, buildings 
and personnel. Vibra- 
Mounts can be installed 
quickly by superin- 
tendents and mainte- 
nance men. 


we American Felt 
Company 


TRADE 
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GENERAL OFFICES: 16 GLENVILLE ROAD, GLENVILLE, CONN. ENGINEERING AND RESEARCH LABORATORIES: Glenville, Conn.— PLANTS: 
Glenville, Conn.; Franklin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. 1.—SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve- 
land, Rochester, Philadelphia, St. Louis, Atlanta, Dallas, San Francisco, Los Angeles, Portland, Seattle, San Diego, Montreal. 
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ANCHORED-FOR-PERMANENCY 


Wherever exterior cables or cord conductors are used to 
provide the power source, Gripmaster Strain Reliefs 
offer positive proof against cable failure. These inex- 
pensive, easy to install safeguards securely anchor the 
cord at entry point and prevent loosening at the termi- 
nals. Withstand pulls to 100 Ibs.; Underwriters accepted. 


3 types, many sizes, to fit any cord or cable connection. 





















4 A low cost strain relief easily ap- 
i plied to the end of a cable or con- 
ductor with a pair of special pliers. 
Made in one piece and available 
in five sizes. Sturdy wing end con- 
struction permits cable to be firmly 
anchored and protects terminals 
against loosening. 


All fibre, this type is designed to re- 
duce failures and protect the useful 
life of power cables and cords on 
electrical appliances and machines. 
Clicks on, locks in position. Tight grip 
absorbs cord pull and prevents un- 
ravelling of insulation. 7 sizes. 


For all types of cord equipped elec- 
trical equipment. Particularly suited 
to volume production. May be ap- 
plied by meons of a special hand 
tool or foot pedal—operation 
bench unit. Forms a neat, compact 
ring around cable. Available in 7 
different sizes. 


6,4 
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WIRE BINDING SLEEVES 


For prevention of fraying of 
cord ends. Specially treated 
rubber tubes available in 
five sizes to fit wires to .790 





GEORGE WALKER COMPANY 





EXCLUSIVE MANUFACTURERS OF GRIPMASTER STRAIN RELIEF 
118 AMSTERDAM AVENUE, PASSAIC, NEW JERSEY 









f Solve your problem of cord 
and cable failures with 


VAP UST 


STRAIN RELIEFS 


to reduce the upsetting pressure. With the air-actuated 
ram, the neck mushrooms before the shock is trans- 
mitted to the tapped portion of the stud. 

With very simple tooling, the Keller pneumatic tog- 
gle heads can also be employed for crimping solderless 
terminals on wires. 

Compression riveters have been adapted for stamping 
nameplates. Some specially tooled units are hand fed, 
Fig. 4, with serial numbers advanced after each im- 
pression, while others are fully automatic, turning out 
plates at the rate of a hundred or more per minute. 

With an auxiliary air cylinder to index a table, dial- 
tvpe fixtures can be devised to speed up assembly of 





Fig. 5—Assembly of pump control parts is speeded up 
with special machine built around commercial parts 
like air toggle head and pneumatic indexing table. 


switch parts. Fig. 5 shows such a setup designed to 
assemble a small pulsation plug into the pressure con- 
nection flange of a hydraulic pressure switch used on 
home water pumps. Solenoid valves and limit switches 
tie in the indexing of the table with the staking ram 
stroke. Another solenoid kicks the assembly off the 
fixture stud and down a chute. 

Use of air-powered equipment in electrical manufac- 
turing is expanding rapidly as production and design 
engineers devise more “goldbergs” to handle unusual 
rt? 


> he 


jobs. 












Magnetic Amplifiers 
Daan | for each reprint in the series issued 


during 195] on “Applying Magnetic Amplifiers” 
quickly exhausted the supply. In response to repeated re- 
quests this series has been reprinted in one 40-page book- 
let which combines all four of the series by Dornhoefer 
and Krummenacher plus three other related articles. 
Single copies will be supplied at $1.50 each on orders 
accompanied by remittance. Address all orders to: 


J. A. Campbell, Director of Reader Service 
The Gage Publishing Company, 
1250 Sixth Ave., New York 20 
Orders will be filled in the order of receipt; when the 
supply is exhausted no more orders will be accepted and 
remittances will be refunded. 
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Minneapolis-Honeywell eliminates soldering operations . .. 
by slipping TEMFLEX 105 over coil leads 


Quantity use of Temflex 105 flexible plastic tubing effects substantial 
ts savings in assembly costs of the RA 117 Protectorelay oil burner 
control, according to Minneapolis-Honeywell Regulator Company, 
makers of the famous MH Control Systems and Brown Instruments. 


to Assembly of the control calls for suitable insulation of two lead 

m- § wires from each of two coils of the type shown in the illustration. 

on § Conventional methods would call for clipping off the lead wires close 

es to the coils, and making soldered joints to insulated wires — calling 

im for four soldering operations for each control. 

he But Minneapolis-Honeywell merely slips a length of Temflex 105 
t over each lead. RESULT: Soldering operations are eliminated . . . 

\c- 


leads are thoroughly insulated, remain flexible . . . assembly costs 
gn are cut down. 
ral Service advantages of Temflex 105 — in this and many other applica- 
. tions — are even more outstanding. This Irvington tubing is approved 
by Underwriters’ Laboratories for 90° C operation in oil — as well as 
for continuous operation at 105° C. In addition to this superior oil 
resistance, Temflex 105 offers good resistance to mineral and coal tar 
solvents — and prolonged exposure to acids and alkalies has little 
effect on its initial high dielectric strength of 1200 vpm. 
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Get the full facts on Temflex 105 — mail the coupon for free technical data sheet. 


0000000000 00000000OOSSS 06800000086 








_r" this convenient coupon now Irvington Varnish & Insulator Co. Gras 
6 Argyle Terrace, Irvington 1], N. J. 
j Gentlemen: 
| Please send me your technical data sheet on Temflex 
| 105 Plastic Tubing. 
1 Name iiiacisincscicannatle 
VARNISH & INSULATOR COMPANY PN ich iaceecthapis ees Title.......... 
Selden: SE. Cla Jersey | eI crecin sce oesndetogaetilgniocerschasileite static ciaseaeoeaea 
5 ; s 
i SUI enc aces witacsssecndsseaealemngcbat ees enduleticacanto tee laa 
Plants: Irvington N. J.; El Monte, Calif.; Hamilton, Ontario, Canada Oe iia ee Tone....' deer ies i 
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@ Fusionweld thin-wall steel 
tubing answers a multiplicity of tubing needs with the utmost 
adaptability, extreme economy and new fabricating efficiency. Its 
extreme ductility, high tensile strength and pressure-proof uniformity 
provide added ease of forming, lower scrap loss. Fusionweld is 
furnished 350 p.s.i. nitrogen tested, when specified. Its single wall 
construction is ideally adapted to the needs of electrical manu- 
facturers and its flawless outside diameter takes plating operations 

without expensive preparation. Both our 

CPRRe, ~ tubing and fabricating departments are 
Cap at your service for quotations and recom- 
Oy mendations—or write for our new Catalog. 


Fy "Por. 3/16” 0.D. to 5/8” 0.D. PLAIN OR TERNE COATED 


“The Tubing With a Future” 


VON TUBE DIVISION 


HIGBIE MFG. COMPANY © ROCHESTER, MICHIGAN 





PULLEYS oes: nce 


The Complete Line... Special as well as standard sizes. 2” to 


102” diameters. Every type of hub, spoke, face width and rim design. 


The Galanced Line... Pyott Cast Iron Pulleys may be operated 


at running speeds up to 5000 FPM, depending on diameter and type 
of pulley. 


Prompt Delivery. - « Immediate delivery on Que-Dee Pulleys in 


popular diameters and face widths from complete factory stocks or your 
mill supply. On special pulleys Pyott foundry skill and stock patterns will 
quickly produce the quality you want, at a saving in cost. Just send a 
rough sketch of the pulley you want, including accurate dimensions. 


WRITE FOR PULLEY CATALOG 


TT FOUNDRY & MACHINE CO. 


321 North Sangamon Street, Chicago 7, Illinois + Tel. MOnroe 6-0295 





Standard and speciol Sizes in Flot Belt Pulleys and V-Belt Sheaves... Que-Dee 





aC Tea eee ee re oe) ak 1) Tg) aah 


INDUSTRY 
STATISTIGS 


NEMA predicts total electrical product sales 
this year will be 5 per cent under 1951 
volume. Electronic industry looks forward to 
productive year. Heavy industrial equipment 
makers see 25 per cent gain in output. Ex- 
pansion programs for steel, copper and 
aluminum pressage easing of supply situa- 
tion. Plastics near normal supply levels. NPA 
orders and defense production news. 


Electrical Equipment—Total sales of electrical appli- 
ances, motors, industrial controls, generation, transmission 
and distribution equipment, insulated wire and cable, 
etc., reached an all time high of more that $12 billion 
in 1951, exceeding 1950, the previous peak, by 20 per 
cent, according to the year-end report of the National 
Electrical Manufacturers Association. 

The report states that industrial apparatus, such as 
motors, welding equipment, industrial controls, ete., in- 
creased sharply over 1950 with shipments 50 per cent 
greater. Sales of insulating materials, like mica, porcelain, 
laminated products, vulcanized fibre, etc., were 40 per 
cent higher; and generation, transmission and distribu- 
tion equipment value was one-third higher than in 1950. 

Sales of electrical appliances, on the other hand, which 
for the first six months of 1951 were 10 per cent above 
the sales for the same period in 1950, were, for the 
entire year 1951, 10 per cent less than 1950 sales. This 
reversal of trend was due largely to the severe decline 
in sales of refrigerators during the last few months of 
the year. Sales of this item for the first half of 1951 
equalled the sales for the first half of 1950. However, 
sales for the entire year 1951 were 30 per cent less 
than 1950 sales, indicating the heavy drop during the 
last half of the year. Manufacturers of some of the newer 
appliances, like food waste disposers, dishwashers, and 
freezers, experienced heavy gains, and bolstered the 
general appliance picture. 

Illuminating equipment, exclusive of residential light- 
ing, showed an over-all increase in sales in 1951 of 40 
per cent over 1950. However this increase stood at 70 
per cent for the first half of the year as compared with 
the first half of 1950, illustrating the decline during 
the latter months of 1951. Similarly, while electrical 
building equipment and supplies, including such items, 
as panelboards, fuses, wiring devices etc., experienced 
an increase in sales in 1951 of 50 per cent over 1950 
sales, the latter months of 1951 showed a growing de- 
cline in new business. 

These adverse trends are accentuated in the outlook 
for 1952. It is expected that sales of electrical products 
in total will drop off about 5 per cent from the 1951 
volume. Sales volumes will remain about the same or 
slightly higher for industrial apparatus, insulating mate- 
rials, insulated wire and cable, and generation, trans- 
mission and distribution equipment. All appliances, with 
the exception only of appliances of the commercial type, 
are expected to suffer a drop in sales varying between 10 
and 25 per cent from 1951, with an average drop of 
approximately 15 per cent. Illuminating equipment is 
expected to fall off in sales by approximately 20 per 
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hep aig packages 


Aas) 7 gel eoenaiall 


Volume users of DUTCH BRAND Electrical 
Tapes find both economy and convenience in 
shop size packages offered specially to 

meet their requirements. These tamper-proof 

and shop packages protect tape against light and 
dust and offer ideal storage conditions... 

they keep reserve rolls in excellent condition in 


Ne your stock room. Rolls are packaged 
erg in quantities that best meet the demand. 









DUTCH BRAND Friction Tape 
Jumbo Packages 

The Jumbo Package contains 
ten No. 8 rolls each 

(% inch by 68 feet) 

in this sealed container. 


ELECTRICAL TAPE 


DUTCH BRAND Plastic 
Electrical Tape 

Master Shop Size 

The Plastic Master Shop 
size package provides five 
rolls of tape each % inch 
by 44 feet in a re-usable 


aw eae 


™™ ELECTRICAL TAPE 


screw top container. 


DUTCH BRAND Rubber Tape 
Hippo Package 

The Hippo Package contains 
ten No. 8 rolls in a sealed container. 


This is the economical way to buy 
DUTCH BRAND Rubber Tape. 








Review the packaging illustrated and specify shop 
size packages the next time you order. 





Order From 
Your Jobber 


VAN CLEEF BROS. INC. 


Manufacturers of Rubber Products 


DIVISION OF A teeta! 





7800 WOODLAWN AVE. 
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CHICAGO 19, ILLINOIS 











to YOUR . Stripping Problems 


There’s an IDEAL STRIPPER 
for Every Type of Wire 


No matter what your production requirements may be, the 
wire you use can be stripped more efficiently and economically 
with an Ideal Wire Stripper. A size and style for every need— 
for quick, clean stripping of single or parallel conductors ... 
rectangular, round or flat... solid or stranded wires. 


Sold Through America’s Leading Distributors 


TWO MOTOR 
BRUSH TYPE STRIPPER 


Strips and cleans enamel, cotton, 
silk, string asbestos and similar 
types of flight insulation from 
round, flat, or rectangular wires— 
solid or stranded. Removes coating 
from ‘‘Formex"’ or ‘‘Formvar"’ wire 
—cleans fibre glass insulation—re- 
moves gummy insulation embedded 
in stranded wires. 





ELECTRIC 
“HOT BLADE” 
WIRE STRIPPER 


BURNS OFF INSULATION, in- 
cluding marker thread —no cut 
strands. Strips cotton, silk, syn- 
thetic (plastic) insulation or rub- 
ber coverings from fine stranded 
or solid conductors. 





* 


BENCH TYPE WIRE STRIPPER 


Strips solid or strandad wire up to 5/16” 
dia. For single conductor plastic, cotton or 
rubber covered wire where quantities are 
limited. 





Strips all kinds of single and 
parallel conductors and cable 
up to 5” dia. Recommended 
for type S, SJ and Power 
Cables. A production stripper, 





ELECTRIC ROTARY TYPE 
WIRE STRIPPER 


For production stripping of single conductors, 
solid or stranded wire up to 1/2” outside dia. 
Especially recommended for Type R, RF, CF, AF, 
radio hook-up, lead-in wire, etc. 


r MAIL FOR RECOMMENDATION 
-* —s ee oe eee eee eee 


IDEAL INDUSTRIES, Inc. IDEAL) 





SUBMIT 
SAMPLES 


| 
| 
| 
| 
i 
4 


1008 Park Avenue 
Sycamore, Illinois 


From the most = ath . ‘ 
. ease recommen the proper stripper for these 
complete line of wires (enclose samples). 


i 
strippers IDEAL | For intermittent stripping. [] 
engineers will be | For continuous production stripping. [_ 
| tal ta. 

pleased to recom- gg ne ae 
mend the type i COMPANY __ 
thatbest meets | : 
i 


your needs. AESSESS...... 7 : ; 
a ZONE _STATE 


eens snl enibsonee Gum sepene tine emeeene cman ame: apes amen seen ae 
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cent and sales of electrical building equipment and sup- 
plies are expected to drop off 15 per cent in 1952. 
Automatic temperature controls and specialty — trans- 
formers which registered appreciable increases in busi- 
ness during 1951 are also expected to show declines in 
sales for 1952 amounting to approximately 10 per cent 
from 1951 volumes. 

Electronic Equipment—The year 1952 will be another 
period of limited civilian production in radio and tele- 
vision receivers, due chiefly to material shortages, but a 
higher tempo of deliveries of military electronic equip- 
ment should step up employment and absorb much of the 
idle plant capacity that plagued the industry in mid- 
1951, according to the year-end statement of the Radio- 
Television Manufacturers Association. 

About 5,250,000 television receivers and more than 
12,500,000 radios were produced in 1951. These figures 
represent a decline from the 7,400,000 TV sets and 14,- 
600,000 radios manufactured in 1950, but meanwhile the 
industry's output of electronic equipment for the armed 
services more than doubled. Radio production in 1951 
was divided roughly into 6.7 million home sets, 4.5 mil- 
lion auto receivers, and 1.3 million portables. 

Dollar-wise, at the manufacturer level, television and 
radio set production in 1951 approximated $1,250,000,000 
as compared with about $1,700,000,090 in 1950. Military 
production during the same periods rose from $500,000,- 
000 to more than $1,000,000,000, according to recent 
estimates. 

As to probable set production in 1952, all authorities 
agree that material shortages will hold down the indus- 
try’s output even below that of 1951. Edmund T. Morris, 
Jr., director of the NPA Electronics Division, estimates 
TV set production in 1952 at between 4,000,000 and 
5,000,000 units. RTMA directors, in an informal poll in 
November, “guess-estimated” that about 4,400,000 tele- 
vision receivers and 10,900,000 radios will be turned out 
in 1952, unless the materials situation worsens. 

Barring an all-out war, the radio-television industry is 
looking forward to a productive year in 1952, with the 
following factors expected to implement production and 
sales: (1) A lifting of the three-year-old “freeze” on tele- 
vision station construction; (2) introduction of uhf tele- 
vision as a companion service to vhf; and (3) production 
of electronic equipment for the military services, which 
will reach its peak in the first quarter of 1952 and will 
aggregate about $600 million each quarter throughout 
the year. 

Heavy Industrial Equipment—Production of industrial 
furnaces, compressors, machine tools, rolling mill machin- 
ery, process equipment, etc., in 1952 is scheduled at 
levels considerably above those of last year, with first 
quarter shipments at least 25 per cent higher than during 
the first quarter of 1951, according to predictions of lead- 
ing equipment manufacturing associations. Order back- 
logs of foundries, which provide a reliable indication ot 
production trends in these fields, show vear-end oper- 
ations in 1951 in both steel castings and gray iron castings 
to be about 150 per cent ahead of operations at a com- 
parable time in 1950. 

In machine tools, the most sought after equipment 
items, bookings amount to as much as two years’ produc: 
tion for many firms. Latest production figures released 
by the National Machine Tool Builders Association show 
the index of shipments for November 1951 to be 225.7 
as compared with 221.3 in October. The ratio of unfilled 
orders to the demonstrated production rate in November 
declined to 20.8 to 1 from 22.2 to 1 in October, and 
from the year’s high point of 23.5 to 1 reached in Sep- 
tember. The new orders index also declined, with the 
November figure at 332.6 compared with 403.9 in Octo- 
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Heat Stock—1 hr./120° c.. properties listed in the table. Then dis- 


News about 


B. F. Goodrich Chemical Company :aw materials 











SEE WHAT 
TU Rasy 
404 DOES 


eeetO give you 
new, improved 
kinds of jacketing 
and insulation 





| pave cated a and jacketing based 
on Geon Resin 404 provides an en- 
PROPERTIES OF IMPORTANCE TO THE ELECTRICAL FIELD tirely new oe = use = vinyls 
on wire and cable. Its electrical prop- 
aay Seen G@ 50°C—V%y" wall erties are definitely superior to shies 
'20,000—35,000 obtained with normal plasticized poly- 
Dielectric ween aa | 25°C in air vinyl chlorides . . . because Geon Resin 
Ye" wall. . . o oe 0 ee « 1200—1,300 404 is especially designed for use with- 
Y%" wall. . . ee ee a — out plasticizer. 
Power Factor i 1000 eps a 25°C. Bear seater <es ah ‘ —. : 
Siainie oe (i ae 30 G@ 25... 2... 3.0—3.2 Geon Resin 404 has all the excellent 
Loss Factor @ 1000 cps @ 25°C... 1.26... .045—.064 properties— physical and electrical—of 


straight polyvinyl chloride. It can be 
PHYSICAL PROPERTIES OF WIRE INSULATION processed without plasticizer addition 
Tensile Strength #/sq.in. . 2. 2. 2. 6 ee es ee « 6,500—8,500 


on standard equipment. 
RIE 90 ey: Gt ee Oe ee eS 15—25* i aan 


Hardness—Durometer oe ae ae oe ee ae a A a a 82D Consult your wire and cable supplier 
Specific Gravity. . ’ 1.35—1.45 


Low Temp. Flex 2 hrs./° F (6 ns eked 3 mandeell Compare the properties of a standard 
passes. . Diet am eke Gane es vinyl compound with the Geon 404 


Insulation Resistance megohms—1000 ft., 


Air Oven Aging—7 days ( 100°C — % Retention of cuss your present and projected insula- 
Elongation . . tion and jacketing requirements with 
Cutting Resistance (1 50° C (ibs. thru 1032” wall) 025” your wire and cable supplier. You'll 
conductor bande eg. ae eG ORS ew find Geon Resin 404 can provide ad- 
vantages heretofore unattainable. For 
further information, write for Bulletin 


Cutting Resistance (1 70° C sete 
Compression Strength (@ 25°C (Ibs./2 ir in, leneth. 


D - ry (Y all, 1,000 gm. wt. 
wean ” . be e7C. s. ; G-6. Please address Dept. GG-2, B. F. 


PPR Resistance” Taber Abrader (60 0 D2) Goodrich Chemical Company, Rose 
5000 rev—weight loss . . . ie ‘ : Building, Cleveland 15, Ohio. Cable 
MES gs ee cet ; address: Goodchemco. 


BESET 


SHEL 


* Jaw separation—1 inch/min. 
** Run on tensile sheets 





IMPORTANT NOTE! 


Geon compounds have the Underwriters’ Laboratories 
approval for use as Type T insulation on aluminum wire. 





GEON RESINS e GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials e HYCAR American rubber « GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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SAVE DRAFTING TIME 


Kight Way to 
MEASURE MACHINE SCREWS 


By dimensioning and naming machine screws as 
indicated, you avoid misunderstanding, cut down 


on drawing changes and save time in purchasing. 


* 


Zt = = ' 


FLAT HEAD UNDERCUT 


FLAT HEAD 


OVAL HEAD 


; 
Lal 


ROUND HEAD 


TRUSS 
(or oven) 


BINDING HEAD 


a. T 
ib = 


FILLISTER HEAD WASHER HEAD 


© 
ae 


COCK SCREW 


aT 


Sa thers 
i 2Vailable 
Or Mae Tet ra 
cL ete 


oT) 
d aah [la Te 


HEXAGON HEAD 
(trimmed) 


HEXAGON HEAD 
(upset) 








rue PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN, 





WRITE FOR 
OUR CATALOG 
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ber. The NMTBA index is based on average annual ship- 
ments in the period 1945-47 as 100. 

Steel—Output in the United States during 1951 
amounted to about 105 million tons, the first time in his- 
tory that any nation’s steel output for a single calendar 
year had exceeded the 100-million-ton mark. To achieve 
this record production, the steel industry operated at 
theoretical capacity or higher during 42 weeks of the 
year as compared with 27 weeks in 1950. Expansion plans 
for the immediate future, as reported by the American 
Iron & Steel Institute, look toward an expected output 
of 120 million tons in the United States some time in 
1953. The annual steel capacity at the start of this year 
is estimated to be around 107 million tons. By the middle 
of the year, the steel companies’ expansion and improve- 
ment programs are expected to raise the total annual ca- 
pacity more than 612 million tons, followed by an increase 
of more than 4 million tons in the last half of 1952, and 
more than 2 million tons in 1953, according to present 
schedules. 

Aluminum—Total production of primary aluminum in 
the United States in 1951 reached approximately 1,680,- 
000,000 pounds, according to the year-end statement of 
The Aluminum Association. This is almost 17 per cent 
above the 1950 production and was achieved in the face 
of power shortages in the Northwest and Southeast which 
curtailed production in the plants in those areas during 
the late summer. By the close of 1951, the industry was 
producing about 5,000,000 pounds of primary metal a 
day—a rate that has been exceeded only during 1943, the 
peak production year of World War II. 

Increases in primary aluminum annual capacity so far 
scheduled since the outbreak of hostilities in Korea total 
approximately 1,500,000,000 pounds. About 1,100,000,000 
pounds of this expansion will be in new plants and 400,- 
000,000 in existing plants. 

Approximately 300,000,000 pounds of the 1,500,000,- 
000 pound total were in operation by the end of 1951. 
An additional 800,000,000 pounds is scheduled to begin 
production during 1952, and the remaining 400,000,000 
pounds in 1953. When all of the new facilities are in 
operation, the industry will have double the primary 
capacity it had at the close of 1950, or a grand total of 
about 3,000,000,000 pounds. 

Six new reduction plants are included in the expansion 
program. Two will be in the Northwest, where hydro- 
electric power is available. The other four will be in the 
South, three of which will have power plants using nat- 
ural gas. One plant will obtain its power supply from 
lignite, a fuel not heretofore employed for the produc- 
tion of aluminum. Four of the six plants were under con- 
struction at the close of 1951. Five of the six new plants 
are being built by existing producers and one by a new- 
comer. 

Although a portion of the industry’s 1951 primary metal 
output went into the national stockpile, the production 
of fabricated products continued at a high level. Esti- 
mated shipments by member companies of The Aluminum 
Association, all based on actual figures for the first ten 
months, are as follows: sheet and plate—1,053,000,000 
pounds or 9.0 per cent under the 1950 shipments; foil— 
93,500,000 pounds or 3.0 ner cent over 1950; permanent 
(and semipermanent) mold rough castings (except pis- 
tons)—32,700,000 pounds or 4.7 per cent under the 1950 
figure. Association member companies produce about 85 
per cent of all U. S. fabricated aluminum products. 

Copper—The U. S. copper supply picture will begin to 
improve materially during the latter half of 1952 accord- 
ing to Cornelius F. Kelley, Anaconda Copper Mining 
Company chairman. Currently U. S. mine production, 
including secondary treated by primary refineries, is aver- 
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with ALTO: 


Plastics 


© Plastics and plastic-metal 
combinations are opening 
new fields in design as 
illustrated by these few of 
many assemblies made by 
Auto-Lite. Here under one 
roof at Auto-Lite’s great Bay Manu- 
facturing Division in Bay City are 
the technical skills and production 
capacity for a new art rendered 
in plastics. The artistic skill of 
Auto-Lite’s Art and Style Division is 
available on matters of design and 
development. Address inquiries to: 


THE ELECTRIC AUTO-LITE COMPANY 
Bay Manufacturing Division 

723 New Center Rlda., Detroit 2, Mich. « Bay City, Mich. 

Tune in ‘‘Suspense!’’...CBS Radio Mons....CBS Television Tues, 































SELENIUM 
RECTIFIERS 


1” sq. to 12” x 16” cells — in 
stacks, or single cells for customer 
assembly. 


Made by a new process to a uni- 
form, high quality, for continuous, 
heavy-duty service. 


Write for literature. 


SYNTRON CO. 
490 Lexington, Homer City, Pa. 





USE Te 
aS 





* Forcibly ejects fluid compounds 
- not a gravity dispenser. 

* Thermostatically controlled heat 

- » maximum temperature 450° F. 

33 Second per ejection 

motor driven, clutch actuated. 

* Variable discharge . . . speed of 

ejection changed .in 2 seconds 

without tools. 








* Reduces unit costs . 
reduces rejects . 
required. 


* Adaptable to any production techni- 
que ... easily installed. 

The Robinson Metering Pump has a wide 
variety of applications and, therefore, 
may be instrumental in solving some of 


your problems. Write us for further in- 
formation. 


+ saves material, 
- no skilled operator 


tn cORPORATIO 


P.O. Box 147 


AVENUE - NUTLEY 
Telephone NUtley 2-4510 











aging approximately 90,000 tons per month. With an esti- 
mated 35,000 tons per month available from foreign 
sources, the total present supply is in the neighborhood 
of 125,000 tons per month. This could be augmented 
somewhat if scrap intake were up to normal tonnage. 
The first major increase in production will come from 
Anaconda, via the Greater Butte Project and the new 
Sulphide Plant at Chuquicamata, Chile, both of which 
will begin operations in the spring of 1952. During 1953 
the additional production obtained from these two proj- 
ects over and above present levels should total about 
95,000 tons. By the end of 1953 Anaconda’s new Yering- 
ton project should be producing at an annual rate of 
30,000 tons. By then Anaconda will have added to the 
present yearly copper supply at the rate of approximately 
125,000 tons. 
Other projects now under way, both in the United 
States and friendly foreign countries, should yield addi- 
tional copper at an annual rate of approximately 80,000 
tons by the beginning of 1954, at which time copper pro- 
duction should be approximately 205,000 tons per year 
above present levels. Projects already under way or con- 
templated in the United States and abroad should further 
augment world supply by an additional 240,000 tons be- 
ginning in 1955-56. 
All told, by 1956 the monthly supply of copper avail- 
able in the United States could reach 150,000 tons (U. S. 
production plus imports). Based on historical comparisons, 
this supply of copper would be sufficient to support a 
Federal Reserve Board index of industrial production of 
270, an increase of 26 per cent above present levels, and 
45 per cent above the first half of 1950. 
Plastics—With the exception of one or two types, plas- 
tics raw materials are now generally available. Produc- 
tion of synthetic resins in 1952 will be up approximately 
10 per cent to 2,600,000,000 Ib as compared with an 
output of 2,365,000,000 Ib in 1951 and 2,150,518,000 
lb in 1950, according to a report by the Society of the 
Plastics Industry, Inc. At the outset of 1952, the supply 
of phenolics, ureas, cellulose acetate, cellulose acetate 
butyrate, acrylics, vinyls and polystyrene was about nor- 
mal. The availability of polystyrene reflects a condition 
just the opposite from a year ago when supplies were ex- 
tremely short. Melamine, ethyl cellulose and_ polyester 
resins are also in adequate supply, but future military 
requirements may alter this situation. Nylon (plastic type) 
is reported in normal supply for reasonable civilian uses. 
Polyethylene is still in short supply, but increasing produc- 
tion is relieving this situation to some extent. 


Checklist of new NPA Orders 
and Other Defense Production News 


Note: Complete copies of the orders noted here are 
obtained without charge from the office of Public 
Information, National Production Authority, U. S. De- 
partment of Commerce, Washington 25, D. C. NPA 
also makes available (at an anual subscription of $2.50) 
its “Defense Production Record,” an official weekly 
summary of NPA orders and other defense production 
news. 


Raw Copper Materials: Amendment to NPA Order M-16 
regulates acceptance, delivery, and distribution of all 
copper raw materials (whether on toll agreements or 
otherwise) so as to provide an equitable distribution of 
such materials. It sets forth the classes of persons who 
may receive such materials without specific authorization 
from NPA and the types of copper raw materials such 
persons may so receive, and provides for application by 
all other persons to NPA for specific written authoriza- 
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SHORT OF MACHINE TOOLS? | eee OR MEN TO RUN THEM? 


Investigate die-formed 


‘COMPO'and POWDIRON parts: 


Parts die-formed by powder metallurgy methods from “\COMPO" porous bronze 
and ‘POWDIRON” sintered iron are ready for installation when they reach you. 
They're accurately die-formed at Bound Brook to the final dimensions you want. 
There's no need for machining operations at your plant! 
When you specify COMPO" and “‘POWDIRON" parts in your product designs, you 
free critical tools and skilled manpower for other tasks. And you can speed up 
production, because ‘“‘COMPO" and ‘‘POWDIRON” are in freer supply 
than some other materials. 


Write on company letterhead for informa- 


tion on “COMPO” and “POWDIRON". 
fri yet] Le sy teley 4 
““POWDIRON” 


Beller Buy Bound Brook : 


“BOUND BROOK” 


BOUND BROOK, N. J. © BOUND BROOK 9-0441 


Manufacturers of bearings and parts — Established 1883 
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7 REASONS 


why you can stake 
your reputation on 
Scruggs Shaded 
Pole Motors 





Final inspection of a Scruggs Shaded Pole 
Motor assures compliance with the customer's 
mechanical and electrical specifications. 


Why do Scruggs Shaded Pole Motors consist- 
ently perform so dependably, so quietly over 
long operating periods? Outstanding design is 
just part of the answer. To get the whole story 
would require a trip through our factory. There 
you would see how the parts and assemblies 
used in each motor are checked and tested 73 
times! 


That’s why manufacturers of nationally famous 
products such as Dictaphone Time-Master, 
Handee Craftsman’s Tool, and Central Scientific 
Co. Laboratory Stirrer and Mixer (to name 
only a few) stake their reputations on Scruggs 
craftsmanship. 


Let us tailor-build a motor for You! 


May we show you a sample of Scruggs craftsmanship? 
Just tell us your needs. We'll send you a sample motor 
built to your specific requirements without obligation. 


~~ elle COMPANY 


1022 NORTH SIXTH ST., ST. LOUIS 1, MO. 
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tion. It also limits toll agreements covering scrap and 
prohibits undue accumulation of scrap. 

Storage Batteries: NPA Order M-93 is designed to 
conserve Critical materials used in the production of 6-volt 
lead-acid electric storage batteries for starting, lighting, 
and ignition purposes. This order prohibits the manu- 
facture or rebuilding of certain types of electric storage 
batteries after February 29, 1952. 

Aluminum Scrap: Amendment to NPA Order M-22 
regulates the segregation, acceptance, delivery, and dis- 
tribution (whether on purchase, toll agreement, or other- 
wise) of aluminum scrap. The order also prohibits undue 
accumulations of such scrap. 

Rubber: Amendment to NPA Order M-2 prohibits pri- 
vate importation of natural rubber, and provides for al- 
location of butyl and for the purchase and sale of dry 
natural rubber and Government-produced synthetic rub- 
ber. The order provides for directing production of rub- 
ber products into standard lines and for restricting the 
use of natural rubber in certain listed products. There is, 
however, no longer any limitation on the total consump- 
tion of new rubber, and the allocation of general-purpose 
synthetic rubber is discontinued. 

Allotment Aid for Small Users: Supplemental first quar- 
ter 1952 allotments will be made available to small users 
who have been disproportionately affected by reductions 
in allotments, the National Production Authority has an- 
nounced. 

Two new types of hardship cases will be considered: 

1. Cases where original allotments of copper and alu- 
minum were made at low levels because of the possibil- 
ity that the applicant might find a substitute for these 
metals. If the applicant is unable to substitute for rea- 
sons beyond his control, he is eligible for a supplemental 
allotment. 

2. Small “single line” producers who are unable to 
continue operations under their original allotment of 
copper and aluminum. 

NPA emphasized that the controlled materials available 
from NPA industry divisions for supplemental allotments 
include no brass mill products and only small amounts 
of the other materials. Applications for supplemental al- 
lotments must be filed with the appropriate NPA industry 
division on Form CMP-4B. Also eligible for consideration 
for supplemental allotments under previous NPA rulings 
are cases where: 

1. Facts in support of the supplemental application 
arose after the filing of the original application, because 
of new contracts, changes in specifications, etc. 

2. The supplemental application is based upon the 
claim that the original allotment is inadequate and causes 
the applicant undue hardship, or is contrary to the inter- 
est of the national defense or public welfare. For details, 
write for NPA release 1588. 

European Electronic Parts: German and Italian manu- 
facturers can supply the U. S. electronics industry with 
a number of electrical components including resistors, 
selenium rectifiers and fine enameled resistance wire, the 
Defense Production Administration has announced. 

Twelve European firms now in production or capable 
of production with existing facilities and available raw 
materials, were considered in a special survey of German 
and Italian manufacturers, and the survey team recom- 
mended that U. S. firms turn to these sources where de- 
livery schedules of American-made components are im- 
peding the defense electronics program. 

In line with this recommendation, general and _tech- 
nical information on the 12 manufacturers—seven of them 
in Western Germany—is being made available to the U. S. 
electronics industry. Full information is contained in DPA 
release 196. oo0 
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